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Mernorandum
TO : DCS Programmers

DATE"_May 23, 1966

FROM : M. K. Chartz

SUaJECT New Operating Procedures for DCS ,.,:

1. Effective May 9, 1966 the DCS began operating 24 hours per day,
five days a week except for the time required by IBM to maintain the

equipment. This action was necessary in order to meet the growing work-
load and to improve turn-around time. However, to achieve these ends
the followlng operating procedures must be established.

a. Check-out Jobs _ 5 minutes will be run as they are sub-
mitted on prime shift.

be All production Jobs _< 2 minutes will be run as they are
submitted on prime shift.

Ce Check-out Jobs > 5 _ i0 minutes will be run as submitted

under the following conditions:

1) On prima shift one of these Jobs will be run every two
hours.

2) All Jobs in the shop at 4:30 p.m. should be completed

by 8:00 a.m. the next morning.

It is hoped that this schedule will give Jobs of this length

3 shots every 2 days.

2. After the existing backlog has been removed it is hoped that all

jobs < 15 minutes will have a 24 hour turn-around time and that Jobs of

an hou_ or more will be returned to the user within a week. It may be a

few weeks before this goal can be achieved.

3. In this proposed environment the remote stations will have no

speclal priorities. However, they will observe the following restrictions:

!

°T X "i _ 2:,;B :,j
(NASA CR OR TMX OR AD NUMBER)

_. j

(THRU}

(CATEGORY)

• "v °

%



Memo to DCS Programmers -2- May 23, 1966

a. The restrictions in la. to Ic. also apply to the remotes.

So While there is no limit to the number of Jobs a station

may submit, no more than two tapes may be in SETUP at one

time.

Ce It is recommended that Jobs > 5 minutes be brought to CAB

at 4:30 p.m. They should then be completed by 8:00 a.m.

the next day. They may be submitted from the remote with

the risk of being lost if there is a system failure.

do Each branch may establish its own operating procedures; how-
ever, they must be more restrictive than those stated in
this memorandum.

so As of May 16, 1966, there is an operator at the 7740 console.

Questions may be transmitted to the console typewriter to

minimize the telephone calls. Also notice of system changes

will be sent out on the typewriter when these are implemented.

4. While CAB welcomes suggestions for change, we would llke to try

these rules for a two month period and then discuss revisions. During this

period we will not distribute red priority cards. The scheduling of any

critical project will be handled on an individual basis by myself or some-

one I have designated.

5. In order to expedite service calls on all equipment, the users are

requested to call Nancy Wright, extension 2208 and report the difficulty.

She will contact the customer engineer. For weekend or night service, the
user may call 248-2580.

_ Ksrcelline K. Chartz _I /_'_

Staff Specialist

MKC :nw
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UNITED STATES GOVERNMENT

Memorandum

TO : DCS Progr,immer s DA'ri_: April 21, 1966

FROM : Ben Meyer

,';l:*/ll",C:T: Use of Tapes

i. In order to improve operations of the DCS the DCS operator

needs to know the total number of tapes used by a job, so that the

job can be scheduled correctly. It is therefore necessary that all

tapes used by a job be listed on the E_F card when the job is sub-

mitted. This includes all scratch tapes and print tapes.

2. The programmer should make a note of the above in sections:

6.2.3.2, 7.2.3.2, and 8.4.5 of his DCS USER'S MANUAL.

.

card.

The card shown below is an example of how to fill out an E_F
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UNITED STATES GOVERNMENT

Memorandum

TO : DCS Programmers DATE" December 23, 1965

FROM, : M. K. Chartz

SUBJECT: Update for Direct Couple System Users' Manual

I. Enclosed is an update for the Direct Couple System Users'

Manual. In addition to corrections and clarifications, this update

contains operating information to enable the programmers to use

binary decks from disk. Starting January I0, 1966 the llat of blnary

decks on the EOF card w£11 be replaced by the appropriate SDECK
cards. It is recommended that the users read the pertinent sections
of the manual so as to familiarlze themselves with the new deck

maintenance procedures. If there are any questions, a member of CAB

will be glad to assist you.

2. Included in this update are the deck makeup diagrams.

However, these do not include the SDECK cards.

3. Also, FORTRAN II should not have the two *-cards when

Debug Macro cards are used.

MKC:fg

Enclosure:

As stated above

Marcelline K. Chartz

Staff Specialist
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INTRODUCTION

The purpose of this manual is (i) to give the user a brief description

of the Ames IBM 7040/7094 Direct Couple System and its associated

peripheral equipment and (2) to give the user the information necessary

for processing a computer program on the above-mentioned system.

UPDATING PROCEDURE

The Table of Contents serves as a guide for the use of this manual.

It will also be used as an aid in keeping this manual current. To the

left of each subject title, are given a section number and a date.

The section number specifies the location of the section in the manua_

and the date specifies the issue date of the section. The corresponding

sections of the text are also date_ and a current manual exists when the

dates in the text agree identically with the dates in the Table of Contents.

A Table of Contents is current if its issue date agrees with that of the

master copy in the office of the CAB secretary. Sections flagged by an

arrow in the Table of Contents have been modified in that update. In the

text, the exact changes are also noted by an arrow in the margin.

To illustrate, if an entry in the Table of Contents reads:

6.2.3 Control Cards

Nov/65

and the section in the manual reads:

6.2.3 Control Cards

Jul/65

the latter is not the current version. It should be replaced by the

current version which would read:

6.2.3 Control Cards

Nov/65

E_UII_ENT

Available to the research scientists who are programming are the IBM

Direct Couple System (DCS_ consisting of a 7040 and 7094, two Electronic

Associates Magnetic Tape Plotters, and various Electronic Accounting Machines

(EAM). In addition, the Direct Couple System has facilities for handling
four remote stations.

7040/7094 Direct Coupled . System

This system involves two separate and distinct computers, the 7040 and the

7094, whose memories are linked by a direct connection. In essence, the

7094 has the standard 32,768 words of core memory but no input/output

channels and therefore has no means of receiving or transmitting information

except through the core of the 7040. The 7040 has the same amount of

memory, 32,768 words, but in addition it has four input/output channels to

which are connected the on-line 1401, an 800 word per minute reader,
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(continued)

a 250 card per minute punch, two 600 llne per minute printers, ii
magnetic tapes, two 1301 disks for bulk storage, and a 7740 Communi-
cation Control System. All these devices are controlled by the 7040,
and the information which the 7094 needs for processing is provided as
required. Sucha machine configuration enables the 7094 to operate as a
compute processor while the 7040 assumesthe responsibility of scheduling
all input/output operations. The connection which links the memories of
the two computers transfers information at the rate of 375,000 characters

per second. The 1301 disks are two module disks each capable of storing

56,000,000 characters. All the magnetic tapes operate at 112.5 inches

per second and can handle densities of 200, 556, and 800 characters per

inch. Thus the maximum transfer rate is 90,000 characters per second.

Remote Stations

In an attempt to improve the communication between the research scientist

and the central computer, a 7740 Commnications Control unit has been

installed. By the use of telephone connections and Data-phones, in-
formation can be transmitted to and from the 7740 to locations removed

from the central area. At these remote locations are IBM 1440 computers
which essentially provide input/output capability. These units each

have 4,000 characters of memory, a 400 card per minute reader, a 240 line

per minute printer, and a console inquiry station with a Selectric type-

writer for communication with operation personnel. Such units will accept

a job at a remote location and transmit it via the telephone lines to the

7740 where it will be entered into the input queue of the 7040 with the

appropriate priority. It then is handled as any other Job in the system

and its output is placed on disk. However the output is also transmitted

------> over the telephone lines to remote where it is printed. Presently there

are four IBM 1440 computers installed at the following locations:

I) Building N-207

2) Building N-210

3) Building N-230

4) Building N-223

Mission Analysis Division

Theoretical Guidance & Control

Branch

Physics Branch
Theoretical Studies Branch

These remote computers can be used by any programmer provided arrange-

ments are made with the particular branch where the computer is located.

Operational details are maintained at each location.

Plotters

Also available to the staff are two EAI Dataplotters (Model 3440), which

accept only magnetic tape as input data. Each is equipped with a pen and

a 48 character symbol printer. These plotters have the ability to plot

points or lines in several colors with the pen or print any of 48 alpha-

numeric or special characters with the printer. They can also "free-

line" plot, i.e., plot with fairing, at speeds up to 4,500 points per

minute. Plots may be reorigined and the scaling changed by information

on the magnetic tapes.

For complete details concerning the use of these plotters, see section

8.5.0 on Plotter Usage.
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EAM

In the EAMdepartment there are keypunches, reproducers, a sorter,
a collator, and lister_which are used by the personnel in the EAM
group to meet the needs of the programming staff•

Special Equipment

There are still two special on-line devices on the 7040/7094 Direct-

Coupled System (DCS). The first of these is an on-line 1401 which is

for the exclusive use of the Theoretical Branch. This machine has a

4,000 character memory, a card reader and punch, a printe_ and three dual

density tape drives• In addition, it has an on-line Electronics Associates

Plotter• This 1401 appears as a priority reader-punch-printer station

to the 7040 and upon demand interrupts the DCS to process the job which

is entered through the 1401 station. The second on-line device is a

connection to the analog computer located at the AFS Branch• This

connection is made by means of a Packard Bell linkage system which contains

analog to digital and digital to analog converters• When this system is in

operation it permits the two computers to operate together as a single hybrid

system. This system has application currently in the guidance and control

area but could be applied to other problems which have the demands of fast

response and high accuracy. When in use it has the highest priority and

interrupts immediately any operating job on the DCS.

1401

The 1401 has 12,000 characters of memory and four magnetic tapes and is

used primarily for administrative data processing.
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7040/7094 DCSOPERATINGSYSTEM

Introduction

A fundamental concept of Direct-Coup_ System (DCS) is that many jobs are

handled by the system simultaneously• To facilitate control over the

many jobs being handled concurrently, each job is divided into three

phases: preprocessing, processing, and postprocessing. Control

of the system is exercised by two supervisory programs: the DCS Multi-

processor (DCMUP) and the IBM 7090/7094 IBSYS monitor. DCMUP resides

in the 7040 and exercises control over both the preprocessing and post-
processing phases of a job. IBSYS resides in the 7094 and exercises

control over the processing phase of a job. DCMUP and IBSYS perform

their functions asynchronously.

DC_JP

The most significant f-nctions of DCMUP arethat it handles all input/

output fo= the 7094 and maintains the workload for the 7094. It schedules

jobs based on their individual priorities and queues them for 7094 pro-

cessing. DCMUP enters jobs from the card reader directly into an input

queue on the disk. As the 7094 finishes a job it requests a new job

from the 7040. At the time of this request, the 7040 selects the top

job from the input queue and transmits it to the 7094• When the 7094 is

processing that job it receives all information from the 7040 which will

have stored it on an input/output device. All systems including
FORTRAN II and FORTRAN IV are in residence on the disk and are

brought in as required. As output is generated by the object program

it is transmitted through the 7040 to the disk. When the job is

completed on the 7094, it is entered into the output queue. This queue

(the output queue) is serviced by the printers operating on the 7040.

As soon as a printer is free, the highest job in the output queue

starts to print. Priorities in the input queue are determined by

time and line count estimates (to be explained later)• The output

queue is processed in the order in which the jobs were computed. If,

however, it is necessary to expedite a job, this can be done by loading

the job with an overriding priority.

The functions of the 7094 operator in controlling job processing are

performed by DCMUP. The operator communicates with the system through

the 7040 console keys or through a 1014 Inquiry Unit. Facilities are

included for job status inquiry, change of job priority, system restart_
and setup communication.
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IBSYS

Description

As mentioned earlier the IBSYS monitor resides in the core of the 7094_

and its principal role is to exercise control over job execution. It

does not initiate input/output activity but merely requests the

activity which is then performed by DCMUP. The original concept of a

monitor is a program which accepts as input a variety of jobs and

processes each job as a separate entity. For example, a job could be

composed of many segments, or decks, and these segments could have

different physical forms. They could be FORTRAN decks, MAP or FAP decks,

or binary decks. The monitor processes each deck as required and then

loads the necessary object decks for the job execution phase. The

IBSYS monitor_however, is of higher level than the job monitor just

described. It is essentially a monitor's monitor in that it controls

the monitor which is going to control the job. The advantage of this

method of operation is that there can be continuous processing which

may involve a mixture of jobs as well as systems (job monitors). Under

IBSYS it is possible to process a group of FORTRAN II jobs, then switch

to FORTRAN IV for some jobs_and then do sorting jobs. In this case the

IBSYS monitor would call the FORTRAN monitor system to do the FORTRAN II

jobs; it would call the IBJOB monitor to do FORTRAN IV jobs; and then

it would call the IBSORT monitor to do the sorting jobs. As is obvious,

a system of this type permits greater flexibility of operation and

allows a greater variety of jobs to be processed without operational

complexities. The following is a block diagram of BASIC IBSYS on DCS.

5.3.2

Jul/65

IBJOB PROCESSOR

THE IBSYSOPERATINGSYSTEM

I SYSTEM MONITOR(IBSYS)

FORTRAN II SORT

PROCESSOR PROCESSOR
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Input/Output Control System (IOCS)

Most _nput/output for jobs operating under the IBJOB monitor is

controlled by the Input/Output Control System (IOCS). This system

schedules input/output so as to maximize the usage of input/output

devices and to minimize the time the computing process is delayed

waiting for 7040 recognition of input/output demands. To achieve

this result, IOCS makes use of that part of core storage still available

after a job has been loaded. This available storage is divided into

many sections, each one of which can hold either one line of print,

one card of input, or one binary record. These sections are called

buffers and are used to hold I/O information for the program. The

actual servicing of the I/O devices is done from these buffers. Thus,

a READ or a WRITE statement transfers information between the buffer

area and the program storage area, and IOCS fills or empties the buffer

areas as the needs are made known. This means that during job execution,

data are read into the buffer area before the READ statement for those

data is executed_and the READ statement merely places them in the

correct program locations. Similarly the WRITE statement moves data

from program storage into a buffer area, and at a later time IOCS

writes the information on tape. While the placement of the READ and

WRITE statements is important in maintaining some type of I/0 continuity,

the programmer does not have to be concerned with the timing of the

IOCS operation. His data will always be in the correct locations at

the time he wants to use them. If a job is primarily a compute job,

then the number of buffers which are available is not too critical

because the buffers will be emptied before the program is ready to fill

them again. On the other hand, if it has repeated bursts of I/O, then

a significant number of buffers would be an asset in minimizing the

amount of time the computer waits for I/0 servicing. For this reason,

in large programs the programmer should consider the size of his

arrays and the way he plans his I/O in order to achieve a moderately

efficient program.

The above is a very brief description of the functional aspects of

IOCS_ but the programs which actually perform these operations are part

of a highly complex and carefully integrated system. Thus, errors in

input/output can produce rather complicated interactions within this

particular system and at times can even affect the other systems.

Operating System Definitions

The following sections give the programmer the information necessary

for processing jobs which run under the IBJOB monitor (FORTRAN IV,

MA R and COBOL jobs) or under the FORTRAN monitor (FORTRAN II and FAP

jobs). To simplify these discussions a few definitions are given:
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(i) Deck - A set of cards in either source language form or

binary form for a single program, e.g., a FORTRAN main

program or subroutine.

(2) Job - A set of decks to be processed on the computer.

(3) Run - A continuous flow of jobs to be processed on the computer.

(4) Standard Monitor Job - A job which does not require mountin_

a tape.

(5) Job Classification - Jobs are classified in three groups -

debug (DEBUG), production (PRODb),and research computing (RECOM).

DEBUG indicates that a job is in the check-out phase.

PRODb refers to jobs which are in operation and require no

programming changes.

RECOM covers those jobs in which the difficulties are not

inherent in the actual program but rather in the

computing techniques which are employed. This classifi-

cation should be used when the program is past the

debug stage and yet is not producing satisfactory results.
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Binary Deck Maintenance

Introduction

To avoid burdening the user with the many details of handling his own

binary decks, the policy of Ames has been to have these maintained at

the central computer facility and requested by the user on his EOF card.

The rules which governed this method of operation were:

ao

Do

c•

A recompilation of a deck having the identical CAB number would

replace any binary deck filed under that number.

Periodically, CAB operators with the approval of the users

would purge the files, placing infrequently used programs in
a different area.

The user could request several decks to be combined, assigned

a different number and hence create a production deck.

Under DCS operation, the greatest deterrent to turnaround time has been

the handling of binary decks. With the advent of the remote stations

some provision had to be made to make general purpose subroutines avail-

able to the station as well as to keep their turnaround time to a
minimum.

5.6.2

--'-> Nov/65

5.6.3
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As a result of these problems, a method has been developed to place

binary decks on the disk at the time of compilation and to update them

according to the previous procedures. Techniques are provided for purging

the disk of infrequently used decks, adding decks to the disk, and,

most important, making available to the user a list of the decks which

are on the disk. The details of how binary decks will be added to a

job and how these other operations take place are described in the

following sections.

Use of Decks on Disk

In order to bring the binary decks from the disk into the job the user

supplies the necessary SDECK control cards with his job. For the

description and placement of the SDECK control card see:

I) Section 6.2.1 for FORTRAN IV jobs.

2) Section 7.2.1 for FORTRAN II jobs.

3) Section 6.6.3 for OVERLAY Jobs

A binary deck resulting from a compilation or an assembly is available

to the user for another job I0 minutes after he receives the output

from the first job.

Binary Decks at Compile or Assembly Time

Binary decks produced by a compile or an assembly are placed on the disk.

A recompilatlon or a reassembly of a deck having the identical CAB

number automatically replaces an existing deck on disk bearing that
number.
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Pur_in_ Binary Decks From Disk

Binary decks which belong to the FORTRAN IV or FORTRAN II Card Subroutine

Library will always remain on disk. All other decks which have not been

used for one month will be purged from the disk but the card copies

remain on file. Decks will be purged weekly at which time a listing of

binary decks is produced for distribution•

Addin_ Binary Decks to Disk

As mentioned earlier, any binary deck resulting from an assembly or a

compile is automatically placed on disk. In addition a programmer may

wish to reactivate a job whose decks have been purged from disk. To

do so he furnishes the DCS operator with a list of the necessary decks•

The DCS operator will place the decks on disk and will notify the

programmer when it is done so that the job may be processed•

List of Binary Decks on Disk

Except for the binary decks which are on the FORTRAN IV subroutine

library tape or on the FORTRAN II subroutine library tape, the binary

decks used by programmers are on the 1301 disk. These decks include:

i) Those a user produces by a FORTRAN IV compile, a FORTRAN II

compile, a COBOL compile, a MAP assembly or a FAP assembly

2) Those belonging to the FORTRAN IV Card Subroutine Library or

the FORTRAN II Card Subroutine Library•

A listing is posted weekly giving information pertaining to all binary

decks on disk. This listing contains:

i) A sorted list of the binary decks available on the disk.

2) The date when each binary deck was placed on the disk.

3) The date when each binary deck was last used (loaded) from

the disk.

4) A list of all decks which have been purged because of non-use.

Any deck listed as available remains available at least until a new

listing is distributed• A copy of this listing will be sent to each

remote station and one will also be posted in room 129 at the

Data Reduction Building.

Production Decks and Disk

Having binary decks on disk eliminates the need of maintaining
Production decks and therefore no new Production decks will be

placed on disk. The user can easily maintain a set of $DECK

Cards as a Production deck.
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Any existing Production deck requested by a programmer will be placed

on disk. The operators will place the deck with a P as the last letter

in the CAB number so that FO2490 would then be FO249P. Any production

deck that needs to be modified will be destroyed and the programmer

will then ask for individual binary decks.

Card Copies of Binary Decks

Card copies of binary decks are filed 24 hours after they are produced

and are then available for the programmer's use. The card copies are

necessary only for:

(i) Job transmittals.

(2) Reactivating jobs whose binary decks have been purged from
disk.
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Operatln K System Restrictions

Use of Sense Switches on the 7094

The six sense switches on the 7094 are not available for the programmer's

use. They are reserved for the operating system.

Use of PAUSE I HLT a HPR on the 7094

It is not possible for the programmer to stop the 7094 in order to give

instructions to the DCS operator, and so the FORTRAN statement PAUSE,

and the MAP instructions HLT, HPR should not be used.

Mountin_ of Tapes

A maximum of 6 tapes can be mounted for a particular job.

FORTRAN II Chain Jobs

Chain tapes must be used on tape units B2, or, preferably, B3.
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IBJOBMONITORSYSTEM

Function

IBJOB is the control monitor for the FORTRAN IV compiler, the COBOL

compiler (a business oriented language), MAP (the Macro Assembly Program),

and the DEBUGGING PACKAGE. This monitor also handles loading of the

binary decks (IBLDR) and searches the library for necessary subroutines

(IBLIB). Control cards specify to the monitor the action to be performed.

FORTRAN IV

Job-Makeup

A FORTRAN IV job which uses the DEBUGGING PACKAGE for either post-

mortem dumping or dynamic dumping has the following composition:

(a) PLOT card (solid blue)

(b) EOF card (striped color/category)

(c) $JOB card (solid orange)

(d) $SETUP cards (solid orange), if tapes are to be mounted or printed

(e) $1BJOB card (solid orange)

(f) $1BDBL card (solid red)

(g) *DEBUG card (solid red)

(h) *ETC card (solid red)

(i) DEBUGGING REQUESTS (solid red)

Items (g), (h)_ and (i) may be repeated as often as necessary.

(j) *DEND card (solid red)

(k) $1BFTC card (solid orange), if FORTRAN IV compile

(i) FORTRAN IV source deck (grey stripe)

(m) END card (brown stripe)

Items (k), (1)j and (m) may be repeated as often as necessary.

(n) SDECK cards (solid orange)

(o) $DATA card (solid orange)

(p) INPUT DATA cards, if required (any color except solid orange;

FORTRAN cards should not be used)
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Sample Fortran IV Job

END

JOHN DOlE THIS IS A FORTRAN IV SOURCE DECK.

JOHN DOE THIS IS A FORTRAN IV SOURCE DECK.

CAB NO.

NO, FOIt

CONTR(_ (_UB6

JOB

I$ IBJOe

FOR DATE

DATE EST TIME

BINARY DECK MAKEUP

PHONE MAIL

LABELTAPE $ SETUP PAGE FILE !PRINTER PEN PEN FOR PEN LINE PLOT- SPEC.
NO. OPTION NO. NO, " COLOR MAX. DISTANCE INST,

POINT LINE BETWEENPOINTS AT]'.



Sample Fortran II Job

END

CPS0300 THIS I$ A FORTRAN II SOURCE _ECK.

END

EMC NO, FOR PICKUP PHONE EST, TtME

FIR4JT COMM_ NT

CAB NO. FOR DATE PHONE MAIL

FOR PIEN LINE PLOT.
MAX. DISTANCE
mETW1EEN POINTS

LABEL
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Control Cards
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Plot Card (solid blue)

This card is used first by the DCS operator and later by the EAI Data-

plotter operator. It is the first card of every job which writes a

plot tape. The following is an example showing its usage:

!#svI..

_. .. .J,#J.__,¢.

_.__,_, _o,.as" ..........................

For a detailed explanation of this card see the section on PLOTTER

USAGE (8.5.0).
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EOF Card (striped color/category)

This control card provides information for the operator. It follows

the blue Plot card and is prepunched with a 7 and 8 in column one.

The color of the vertical stripe on the card identifies the category

of the job in the following way:

No vertical stripe (solid white) - Standard Monitor DEBUG or RECOM Job

Yellow vertical stripe - Standard Monitor PRODb Job

Brown vertical stripe - Special Monitor DEBUG or RECOM Job

Green vertical stripe - Special Monitor PRODb Job

Red vertical stripe - Priority Job (available from S. M. Crandall at CAB)

A new card must be provided with each job and it will not be returned.
It should contain:

i) CAB number for the job. (This must be identical to the CAB number

on the SJOB card).

2) Name of the programmer.

3) Date of submission of the job.

4) Estimated execution time.

5) Number at which the user can be contacted.

6) Mail stop to which the user wishes the data returned.

7) Additional tape assignments other than 5 for input, 6 for output,

scratch tapes, and print tapes. (See Magnetic Tape Usage, section 8.4.0)

In addition, this card supplies the user with a checklist for deck

makeup. The blank column at the right of the card may be used for remarks
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DE¢I

[SI Tilt I_Ol(

_ _._,.. ,2_1 _"

BINARY DECK MAKEUP TAR I0 MOUNT SAVE PRINT PUNCH

7

U
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_JOB Card (solid orange)

This control card is used by the IBSYS monitor and follows

If for any reason it is not present, the job will be deleted.

contains information necessary for job control and accounting
the following format:

Column

1-4

8-12

13-24

25-30

31-35

36

37-42

43-48

Contents

49-76

the EOF card.

It

and has

$JOB

Job Classification (DEBUG, RECOM, PRODb)

Name of Research Scientist

CAB Number for the Job

Job Order Number

Blank

Estimated Lines of Output, right-justified

Estimated Execution Time in minutes and hundredths

of a minute. The decimal point must be in column 46.

Available for the User

77-80 Phone Number of User
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Notes on Above

I) Job Classification - All words are left justified, i.e.,

DEBUG, RECOM, PRODb.

2) Name - This may go anywhere in the field but to aid accounting

procedures, each user is urged to adopt a single identifying

name for his work. For example, if a person uses both J. A. Doe

and John Doe, the accounting records will assume there are two

separate individuals.

3) CAB Number - This is a six-character alpha-numeric method of

coding jobs for identification purposes. As assigned by CAB,

it is composed of two letters which identify the branch, two

numbers and two zeros, i.e., TA2400. To identify decks within

the job the two zeros may be replaced by any number or letter

of the programmer's choice, i.e., TA2497, TA24AZ. When a job is

being processed by DCMU_ the DCS operators can identify it only by

its CAB number. If a rerun is necessar_the DCS operators must

be able to correlate console messages and EOF cards with $JOB cards.

It is therefore necessary that all jobs which conceivably could

be in the input or output queue at the same time have unique

CAB numbers on the $JOB card (i.e., TA2400, TA2410, TA2420).

The CAB number written on the EOF card must agree with the number

on the $JOB card.

4) Job Order Number - This number must be punched in the following
form:

ANNNN, where A is an alphabetic field and N is a numeric

field. The numeric field must be right-justified. (Any

column may be left blank as long as the above format is

maintained.) If any job order number does not fit this

format, please contact 7094 Operations for an adjustment.

5) Estimated Lines of Output - This is an estimate of the number of lines

of execution output a given job will produce. This number will

be entered into a checking routine on the 7040jand when it is

exceeded, execution of the job will be terminated. One should

also keep in mind that position in the input queue is determined

by the number of lines of output requested. If columns 37-42 are

left blank, then the system will determine the maximum allowable

lines, which currently is 5000.

6) Estimated Execution Time - This is the time the job is expected to

execute on the 7094. This is only object execution time, not

compilation time. Here again, if the estimate is exceeded,

execution will be terminated. If no execution time is specified,

the system will determine the maximum allowable time, which

currently is 5 minutes for DEBUG and RECOM jobs and I0 minutes for

PRODb jobs.
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This control card is used by the 7040 (DCMUP) and follows the $JOB

card. A $SETUP card is required for all special tapes a program uses.

Input tape 5, output tape 6, and scratch tapes do not require setup

cards. All tapes to be processed by DCS must be in the standard DCS

record format. This format consists of 460-word physical records.

The reason for this format is that a disk track contains 460 words of

storage; and DCMUP reads and/or writes one track of information at a time.

To provide I/0 optimization DCMUP has set up a number of 460 word buffers

which must be used for tape files as well as disk files. It is there-

fore necessary that all tapes used as input be blocked to 460 word

records. All output tapes are blocked to 460 word records and may be

deblocked if necessary.

The primary functions of the $SETUP card are:

I) To inform the 7040 (DCMUP) that the specified reel of tape is to

be processed by the 7094 program so that messages to the operator

can be constructed and the tape reel mounted in preparation

for execution.

2) To allow the programmer to specify desired preprocessing and post-

processing utilities, such as blocking input tapes, deblocking

output tapes, and printing disk fi_e information. The $SETUP

card has the following format:
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Column

1-6

8-9

16-72

Contents

$SETUP

UNIT

VARIABLE FIELD

Option I, Option 2, File Count

Notes on Above

l)

b Comment

UNIT - This is the logical tape number used by the program and

may be 7, 9jor Ii for BCD tapes and 8, i0, or 12 for binary tapes.

2) Option I and Option 2 have the following functions:

(a) Specify the type of input/output device (tape, disk) that will

be assigned to functions normally performed by 'UNIT'.

(b) Provide the system with blocking and deblocking requirements

of the job.

(c) Provide information to the system to be used in messages to

the operator concerning tape handling.

The following may be used as options:

Option I Option 2

I. A tape number i. A tape number

2. ASSIGN 2. A_SIGN

3. DISK 3. PLOT

4. DISK

5. PRINT

6. NORING

I. A tape number refers to a permanent tape which has a previously

assigned number.

. ASSIGN is used when a new tape is created for which a permanent

tape number is to be assigned. For identification purposes, if

a job is creating more than one new permanent tape, ASSIGN

may be replaced by ASIGNI, ASIGN2, etc.

. PLOT is used for plot tapes. PLOTI, PLOT2, etc. may replace

PLOT when a job has more than one plot tape.

4. PRINT is used when the programmer wishes to print output

which he has written on a tape other than tape 6.
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5. NORINGis used whena permanent input tape is file protected
to prevent writing on the tape.

Option 1 specifies the first input/output device for the data
the program is processing. Option 2 namesthe second device when
such is necessary.

3) File Count. The number of files to be blocked or deblocked must

be specified. It is safe however to overspecify the file count

for a tape, which is to be deblocked and which the program has just

written, since the 7040 will deblock either the count specified

or the number of files just written, whichever is smaller. If

File Count is omitted, one file will be assumed.

4) When a blank is encountered in the VARIABLE FIELD, the remainder

of the card is treated as a comment.

The options and file count are used as follows:

which follow.)

(Also see examples

Op.tion 1 Option 2 File Count Function

i. a tape number NORING blank

2. ASSIGN blank blank

3. a tape number blank

4. DISK PRINT

blank

specify

5. DISK PLOT specify

6. DISK ASSIGN specify

7.a tape number ASSIGN specify

8. a tape number DISK specify

Mount a permanent blocked

tape which is to be used

as input only and is file

protected.

Write a new permanent

blocked tape.

Write on a permanent

blocked tape.

Print output written

on a tape other than

tape 6.

Write a tape to be plotted.

I) Write a tape to punch

cards off-line.

2) Write a tape for trans-

mittal.

3) Write a permanent

unblocked tape.

Make a permanent

blocked copy of an

unblocked tape.

Information is to be used

from an unblocked tap_ but

no blocked copy of the

tape is desired.
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Examples:

O_ 4444_L_OPING MOLINT Q PERNQNENT _LOCKE_ INPUT TQPE. E)_ I

I I I I I I I I I II I I II I

I I III I III III I I III II I

_I_____I___________I____________I_I___________I____________II_I_________________
I 2 3 4 5 | 7 I | 10 II 12 13 M _16 17 _ _ 22_2425_ _28_30 3132_ 35_37_3540414243M45_45_ _5t_5I$O_I2_MIIUNI n n73_ 7179_

_11111111111111111111111111111111111I11111I11111111111111111111I111111_111_1I1_11

2122222222222222222222222222

I331333333333333333133333333

444414444444444IIII444444444

ssI5555ssss555s5s5551sssI55s

6666666666666666666661666666

7777717777777777777777777177

18eBe8eBIBo88eo88so188oeo88e

222222222222222222226222|222222222222222222222222222

333333i33333333333|33|3633333333|3|333|3333333333333

44|4|44444444|44444444444484444|44444444444444444444

5555s155555155511155555551ss5155555ssI55555515555555

6661666666666666666666166666666666666666666666666666

7777777777177777777777777777771777771777777771777777

88888oe88eB8888o88sso88sos8888oosBo88Bloto88ooese88s

9999999999999999999999II9999999999999999I999999999999999I999q_999999999999999999
I 2 3 4 5 6 7 8 9 1011 I2 i314 1516 17 I519 20 2122 23 24 25 25 27 28 29 30 _1 32333435363738_94_414243_454647484950515253545556575059605162_556667685510 _ 7273747576 77 )87_00

Explanation: The programmer's permanent tape 4444 is mounted as tape 08

and is to be used as an input tape. NORING indicates it

cannot be written on.
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Explanation: The programmer wants to create a new blocked tape which is to be

assigned a permanent tape number.
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_B_6_5_66_66_6_5_|_6_6|_666_6666_66666|_6_6_66666666_6666_66_66

7777|77777777777||7777777777777777777777|7777777777777777777|77777777777|777777

8888888essseesssosnssssen$sssssssesasssensssssssssssnesessseaslessssnsonssessss

999999999999999999999999999999||9999999999|9999999999999999_9999999999999999999
2 3 4 5 6 7 6 9 10 1112 13 14 15 16 17 16 19 20 2122 2324 25 26 27 28 25 30 3t 32 3334 35 36 37 _ 39 45 41 42 43_ 45 46 47 46 49 50 51 52 53 _ 55 56 57 58 59 60 6162 63 M i5 _ 67 63 69 70 71 22 73 74 75 76 71 78 79 8G

Explanation: The programmer wishes to write on his permanent tape 1577.

I II I I II I I I I I I I

I I I II I II I I I I I III I

________________________________________________________________________________
1 2 3 4 5 6 7 | | 10 11 12 13 _ 15 16 _ 1| 19_ 2223242526 2720_30 31 3233 34 35_37_3940 4142 43 _ 45 45 47 _45_51 _M_57__$7_69 70 _ 72 73 _ _76 77 _79_

2I_22222222_2_222II222_2222222222222222_2I2_222222222222_2_2_2_2_222222222222

|33|333333333333333|3333|||3333333|3|333|33333333|33|333333|33333|33333333333333

4444|4444444444|44444444444444444444444444444444|44|44444|44444444444444444|4444

55_55555555555555555555_555555555_5555555_55555555555555555555_555555555_5555555

66666666666666_66666666666666666666666|66666||6|666666|6|66666666666666666666666

77777|77|77777777777|777777777|7777777777777777777|7777777777|77|77777777|777777

_888__8__8_888_88e8____88__88____88n__n888__n8_888__88888_888______8___888888888

9999999999999999|9999||99999999i|999999|999999999999999|9999_9999999999999999999
1 2 3 4 5 6 7 R 9 10 12 F_ 13 14 15 16 17 ;_ 1_ 20 21 222324 2526 27 _82930 31 32 33 34 35363738394C414243M45464748493051 52 53 _ 55 56 57 58 59 6Q 3L _2 _ 64 65 _6 67 68 5§ 20 _ _2 73 747576 77 787980

Explanation: Three files of output, intended for tape 7, are written on the

disk during the processing phase and printed on the 1403

during the postprocessing phase.
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p_ETUP 0'_ D'ISK,'PLOTI;4 _RITE 4-FiLES 0_'_ PLOT T_PE. E_< S

I II I I II I I I II I

I I I III I I II III I

________________________________________________________________________________
1 2 3 4 S i 7 I 9 10 I1 12 13 H 15 16 17 II 19_21 22232425_ 27 n_30 31 32_ _37_39404142_M_474549_$1 _55M57_ _U_M_RI/NOIM n _ 73 _ R_ 77 76 79K

_1___1111_111_1111111111_1_1_111_11111111111111|____111_____1_1_111_1______1_____

2|222222222222222||2222_22_222222222222222|2222222222222222222222222222222222222

|33|333333333_33333|3|3|3|3333333|333333|333333333|3|3|333|33333333333333_333333

4444|4444444444|4444444444|444444444|4444444444444444444444444444444444444444444

5s_s55sssss55ss__5ss5ss5s_sss5ssss_5s5s5s_sss_ssss5s_ssss_s5ssss__5ss5_5_ss_sss_

_66_666666666666666666|66_6666i66666_6i66666|666666|666__6666666666666666_66___6

7_77_|7_7777_777777_|7_77777777777777777777777777|777777i_777777777777777|777777

|s8s_sssss_ss_s_s_s|s6sss_ss______ss_s_sss__ss_essssss_ss_____s_s__sssss_sss__s_

99999999|9999999_99999999999999|_999999|99999999999999999999q9999999999_999_99999
I 2 _ 4 5 6 7 $ 9 10 I1 12 13 14 15 _5 17 18 1320 21 22 ;3 24 _S 26 27 23 29 30 31 32 33 _4 35 36 37 _ 39 4C 41 42 43 _ 45 4S 47 46 49 _ 51 52 53 _ 55 5_ 57 58 5g 50 51_ _ _ 65 66 61 66 61 70 n 12 73 74 75 76 77 18 79 80

...... _ _ |1 | L _ _ i i

Explanation: Plotting data intended for tape 9 are written on the disk

during the processing phase. During the postprocessing

phase, 4 files will be deblocked and written on a plot tape.

(Note: It is also necessary that a blue plot card, correctly

filled out, precede the EOF card.)
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(continued)

II I II I I I I I II II I II I II I

I I I I I I I I I I I II I

________________________________________________________________________________
I 2 3 4 5 $ 7 I 9 10ll 12 13 14 1536 17 _11_ 222324_2627_30313233_35_37X3S404142_44_47_4|WS1_U_M_UUM_NNNSTURm _ 727374R_ 77 78R_

__1__1__1_11_1_11111_1_11i11__11_11__11_111_1111__111_11111__111__1_1`11_1_____1_

212222222222222221_22_22222_2222222222222222222222222222_22222222222222222222222

_331333333333333333_333333_333333_3333_3333_33333_331333333333_333_3333333333333

4444_444444444414444444444444444444444444444444_4444444_444444444444444444444444

551555555555555 51155555515555555

666686666666666 666666666666i6666

777771777777777 77777777771777777

188888888888888 88818888888888888

999_9_9_9_99_999_9999_99999999_9999_999999999999999_99999_99_9_9_999999999
I 2 3 4 5 6 7 8 9 10 tt 12 13 14 15 t6 17 18 19 20 21 22 23 24 _5 26 27 2829 30 3132 33 34 3536 37 38 39 4G 41 42 43 44 45 46 47 48 49 50 51 52 52 _ 55 56 57 5e 59 60 _f 62 63 _ _ U 67 6l 6J 70 _ 72 73 74 75 76 77 78 7S 80

555555555i555555555i555555ii555555i55555555555555

666666666666666|666666666666616666666666666ili66

77777777ii7777777777777777177777ii7777777777777777

8888ii8888881888888888888888888888881888888888888

Explanation: Punch data intended for tape ii are written on the

disk during the processing phase. During the post-

processing phase, 2 files will be deblocked and written

on a tape which will be assigned a number. The tape is

then processed on a 1401 to produce the actual cards•

(Note: It is necessary for the progran_ner to specify on

the EOF card (I) the number of files to be punched,

(2) the approximate number of cards, and (3) the card color.)

21222222222222222illi2

133ii333333333333333ii

444414444444444ii4444

551555s5_5555_555555

66666666666666666866

77777ii77177777777777

18888888888888888881

D I.S:F:.,_S I( _ _,:a :Li TF_:_ .... ,. "........................ " ' "

iiii ii lii ii I ii ii ii iiii I ii aiR ii

I I I I I I I III

_________________________________ii_________ii_____ii___ii___ii______________________
I 2 3 4 5 i 7 $ I 10 I1 12 13 14 15 1$ 17 10 1120 2122 23 24 252_ 27 282_30 3132 33 34 35 _ 37 3_3940 4142 43 44 _5 46 47 4_ 49 50 51 52 53 54 55 55 57 M Sg $0 51$2UMGMIT_II_O _ 12 73 74 757_ 77 717100

__1_t_1_ii_1_1tii_ii______t_

2ii222222222222222222222222ii222222ii22222222222222

333333133333313333133331333331333333II3313333333

444444414444444444444444444444444414444144444444

55551555555555ii555555ii55555ii5555ii55_55ii555555555

6666666666i6666666666666166666666666666666666666

777ii

8888

222222222222

333333333333

444444444444

5555ii5555555

666666666666

771717777

888888886

77777777777777771777777777777777777777777777777

881888888888888888888888888888888888ii8888888888

9999999999999999199999ii99999999illi99999999999999999ii9999ii999999999999999999999999
I 2 3 4 5 6 _7 8 g 10 11 17 13 14 15 16 17 18 19 20 21 22 23 24 25 26 _7 28 29 _0 31 32 33 ]4 3536 37 38 39 4G 41 42 4344 45 4_ 47 48 4t 50 51 52 53 54 55 56 _7 58 59 6Q _ _2 63 _4 15 66 67 65 65 70 _ 72 7_ 74 75 76 ?7 t_ 79 _0

......... j

Explanation: Data intended for tape 7 are written on the disk during

the processing phase. During the postprocessing phase,

4 files will be deblocked onto a tape which will be

assigned a number.
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O/:3:_Ti.iF: ;,9 :-_:3:."_U,_:<:!G'I'J_ ,_::"' i"iAk::F _ F_Lr_i-:KEII 'r-_-P_.- F_i_i_ Ui_iiiO_l.:.ETr TAF'-E-i_iC_ii-_.-Fi_-: _ "%

i-II I I , i I I II I i I I/l Ii I I ..... i i "

I I I I I II I I III I II I I
lOilOOlOO_oooooOOlloloooolooooooooooooooooooloooooooooloooooooooloooooooloooloo

i I 2 3 4 5 i 7 I IlO 1213_ 1516 _7i_92_2223242$_2_2_293_3_3_33343536373i3$4_4_4243_4454_474$4i5_$1_253W_57_$_2_4N_T_B n7374_10

' ___1___1___1___11_______1___11__11_____________1_______________1________________

2_2222222222222222222|22_2222222|2222|222|222222222222222|222|222222222222222222

_33_33333333333___3_333333__3333333333_3_3333_333333333333_3_3333_3333___3_33333

4444|4444444444444|44444444444|444444444444|444444444|4|4444444|444444444|444444

55_555555555555555555555|55555555|55555555|55555|5555555|55555|55555|5555555|555

66_6666666666666666666666_66666666666_6|6666666666_6_666666|66666666666666666666

77777|77777777777777777|77777777777777777777777|7777777777777777777|777777777|77

_8_8_8_88_88_8888_8_8_8_8_88_8_8888_88888_8_8_888_8_s_8888_

999_S_99_99999_999_99_9999_99999_9999999_99_9_99999_99q_999999_999999_]_9

I 2 3 4 5 6 7 8 9 101t 121314 1516 t7 )019 20 21_ _3 24 25 26 27 28 2910 31 _231_495369738394C41424344454647494950rl 52 53 54 55 56 57 58 59 _Q b_ 62 63 64 65 _6 67 6169 20 21 72 _3 t4 75_6 77 18;980

Explanation: During the preprocessing phase unblocked tape 333U

is blocked to the standard DCS record format and written on

a permanent tape, referred to as tape 09 in the user's

program. This tape will be assigned a number.

II I ----! .... --_ ..... "--- _ .- ...... .---= . .- ..... L---- ..... _ ..... II ............................... II Ill r ....

_..]._T,_IPil lZ.:,e.,J,i;t:'_.:_:,_ "J.::_,"_MFOF..'I:I_TIO,_t FF.'.Of'I Ui'IE:LOCKErz T_PE li._o. El:.::9 "%ll l l I l l l l lll l l l l /
I01 l l l Ill ll Ill lll l l

lolloooooooooooooolloololo080ll8ooooooooloooooooooloooooooooloooooooolooolooooo
/1 2 3 4 5 _ 7 i 910 12 1314 I$16 i? 1_2_2223242526272_293_1323334_53$3738394_414243444546474|4_5_5_2_4_5i575_5$_6_i2i3_4_69i_7_7_ 22 23 _4 75 7_ 77 /IpSBO

| I 111111||111111||1 i111111111111111111111|111111111111111111111|111||1"111111 i ii I i

2|222222222222222222222||222222|222222222222222222222|222|2222222222222222222222

i33i3333333333333333i3333|333333333333333|333333333333|3|3333|333333333|33333333

4444444444444|4|44444444|44444444|444444444i4i4444444|4444444444|444444444

51555sssss95555515515ssss5551555555515555515555515551sss51555555

68188666661

77777777777

88881e88618

444414

5s15sssssssssss5

6666666666666666

77777|7777777777

1888888888888888

66666666611666661661616666661666666666666616666666686

777777777777777777777777777777777777|7777777777177777

88888888888888888888888888886808888888888888|88888888

99989999_9999999999999|99999999999|999|999|9999|99999999999999_9999999999999|999
I 2 3 4 5 6 7 8 9 10 II i2 13 t4 15 t6 17 19 19 20 21 22 23 24 25 26 27 29 29 30 31 32 ]3 34 35 3_ 37 3B 39 4G 41 42 41 _ 45 4_ 47 48 49 50 51 52 53 _ 95 56 57 58 59 60 bl 62 63 _ _ 66 67 _ i, _ 11 22 73 14 75 76 77 _ 75 80

Explanation: During the preprocessing phase 6 files of data from the

unblocked tape, I156U, are blocked to the standard DCS record

format and written onto disk. The data are referred to as

tape ii by the program. A blocked tape is not produced.
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@IBJOB Card (solid orange)

It must be recalled that IBSYS itself selects monitors which then

control specific jobs. It is therefore necessary to tell the IBSYS

monitor the type of job it is to execute. In the case of FORTRAN I_

the controlling monitor is IBJOB_and the required control card
format is:

Column Content s

i

/_ll l

I II

OOO00OO0O
12_456119

lllIlllll

221221222

I33333_33

444444444

555555555

I- 6 $ IBJOB

16 Options
i ..........

00000000000000000000000000000000000000000000000000000000000000000000000
_Q tt 12 13 _ t_ 1G _7 _ Ig 20 21 22 23 24 2_ 26 21 282_ _Q 3_ _2 _) 3_ _5 _ 37 )l 3g _ 41 42 4_ _ 4_ _ 47 _ 4g _ 51 S2 5_ _ _S _ 51 _ 59 _ _ 62 U _ _ U It U |! _ n _ 1_ 14 _ _6 _ 10 79

111111111111111t11111111111111111111111111111111111111111111"11111111111

22222222222222222222222222222222222222222222222222222222222222222222222

33333333333333333333333333333333333333333333333333333333333333333333333

44444444444444444444444444444444444444444444444444444444444444444444444

55555555555555555555555555555555555555555555555555555555555555555555555

666_I6666E6666666666666_66_66666666666666666666666666666666_66666666666666666666

7_777777777777777777777777777777777777777777777777_77777777777777777777777777777

_88888_888888888888888_888888888888_8_8888888888888888888888888888888888_8388_

9I_9_99_99999999999999_9_9999999999999999999999999999s_99_999999999999_999999
1 2 3 4 5 _ 7 _ _ 1_ 11 1_ !_ !4 15 _6 _7 18 _920 ?! 22 73 2_ 25 P_ 7! _ 29 _0 3? 37 _3 34 35 3_ 37 383_ 4C 4t 42 43_ 45 46 41 48 49 50 51 52 53 54 55 5_ b7 5_ _ B_ _l _2 _ 64 65 B6 67 68 6_ 70 71 72 73 74 75 76 _1 7_ 79 80

Notes on Above

This control card

the options which
are available for

follows the $SETUP card(s). Since this card specifies

are executed as this job is processed, some choices

the progranener. These are outlined below:

l) If no options are specified on the $1BJOB car_ then the job

(a) executes, if possible,

(b) provides a storage map at load time, and

(c) contains some decks for compilation.

2) If the programmer does not wish this job to execute even if it does

load, then his $1BJOB card has the following format:

Column Contents

1-6 $1BJOB

16-19 NOGO
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(continued)

3) If the programmer does not have any FORTRAN decks or Debug Request

cards in his Job, he can reduce the loading time by specifying a

NOSOURCE option. In that case, the $1BJOB card has the following
format:

Column Contents

1-6 $1BJOB

16-23 NOSOURCE

Prepunched no option versions of this card are available in DCS Operations

area.

_IBDBL Card (solid red)

This card is used by the IBJOB monitor to load that part of the

DEBUGGING PACKAGE which allows load time debugging. It is placed

immediately following the $1BJOB card. Details concerning usage of

the DEBUGGING PACKAGE can be found in a later section of this manual.

The format for the $1BDBL card is:

Column Contents

I- 6 $IBDBL

16-72 OPTIONS

TRAP MAX = nl, LINE MAX = n 2

where n I and n_ are integers in the range I to 32767
with no leadin_ 0. Either or both options in any order

may be used to control the amount of debugging output,

as follows:

TRAP MAX = nI Causes all debugging action to cease

after n I requests have been executed.
Every debug request encountered is

counted irrespective of any resultant action.

LINE MAX = n2 Causes dumping to cease after approximately

n2 lines of debugging output have been written.

Note: Blanks are allowed in this field since columns 16-72

are scanned in full for information.
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iBDBL

IIII
I I

at

________________________________________________________________________________
I 2 3 4 S I 7 l 9 1011 12_16_19_n_n30313233_X_31_E2_45q47UOM_HN57_M_II_a_USlUH_ _74_71N

___11_11111111111|11___11_111_111_111__1111111___111___11__111111111__11_1_1_____

221212222222222

i3333|333333333

444|44444444444

555555555555555

&66666666666666

777777777777777

|88888888888888

22222222222222222222222222222222222222222222222222222222222222222

33333333333333333333333333333333333333333333333333333333333333333

4444444444444444444444444"4444444444444444444444444444444444444444

55555555555555555555555555555555555555555555555555555555555555555

666666666666666666666.66666666666666666666666666666666666666666666

77777777777777777777777777777777777777777777777777777777777777777

88888888888888888888888888888888888888888888888888888888888888888

9_999999999999999999999999999999_999999999999999999999999999q9999999999999999999
I 2 3 4 5 S 7 8 9 10 11 12 13 14 15 15 17 _ 19 _ 21 22 23 24 25 2& 27 28 21 30 3l 32 33 _4 35 36 3738 39 4G 41 42 43 _ 45 46 47 U 41 50 51 _ _ _ 55 _ 57 58 5| N 51 |2 _ M _ 66 67 68 H _ 71 72 73 74 75 7G 77 78 79 80

Notes on Above

l)

2)

If no options are specified by the programmer, all debugging

action ceases after I000 lines of debugging output have been written.

3)

If the programmer wishes a maximum of 2000 lines of debugging
output, he may use the following format:

Column Contents

1-6 $1BDBL

15-72 LINE MAX '= 2000

If the programmer wishes a maximum of 2000 lines of debugging

output and in addition wishes debugging action to cease after

50 debugging requests have _een executed, he may use

the following format:

Column Contents

I-6 $1BDBL

16-72 LINE MAX' = 2000, TRAP MAX = 50
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*DEBUG Card (solid red)

This control card is used by the DEBUGGING PACKAGE and specifies in

which deck_as well as where in that deck_the debugging requests are

to occur. The *DEBUG card has the following format:

Column Content

1-6 *DEBUG

8-13 DECKNAME (CAB number)

16-72 VARIABLE FIELD

locl, ioc2, ioc3, ...

10,25

III I I

I I -

________________________________________________________________________________
! 2 3 4 5 i 7 I | _12_X_i_22232425_2_3132_37_3_t_N_uw_BM_M_M_1u_X_E_$TuR_n_nM_N

_________i_111_i1_111_1_11_11111_1_111_11_11__11_________11__11__1__11__________

222|22222222222222|2222222222222222222222222222222222222222222222222222222222222

33333333|33333333|33333333333333333333333333333333333333333333333333333333333333

||44|44|444444444444444444444444444444444444444444444444444444444444444444444444

55|5555555555555555|55555555555555555555555555555555555555555555_55_555555555555

_66____6_6__6___6__6__6__6__6__6___$_G____________6_______6_____66_66_66__6_____

77777|77777777777777777777777777777777777777777777777777777777777777777777777777

_____88_s8_s_8ss8_B___8___e__e___e8__8e_s8_s__s___888s88_s8__8_88_888_8_888s8s8_

99999999999_999999999999999999999999999999999_9999999999999q9999999999999999999
I 2 3 4 5 6 7 6 9 I0 II 17 _ 14 15 16 17 16 19 70 71 22 23 24 75 26 27 28 29 30 3! 32 33 _ 35 _ 37 _ 31 4G 41 42 43 _ 45 _ 47 4! 41 50 51 52 _ _ 55 56 57 _ 59 60 5t 62 6_ 64 65 S6 _7 6! 65 70 _ 72 73 M 75 76 77 7_ 79 80

[_

Notes on Above

DECKNAME - This is .LXCON for post-mortem dumps• For dynamic dumps it

is the CAB number of the object deck (AB0100, ABOI05, ABOI09)

to which this request applies. If this field is blank, the

last DECKNAME specified on the preceding *DEBUG card is

assumed; if a DECKNAME was not previously specified, the

request is deleted.

locl, ... This field refers to the statement number(s) of executable

statement(s) at which the debug request is to be inserted.

It can also refer to subroutine entry points.

Note: Blanks may be included in the variable field for legibilit_

but they may not be imbedded, i.e., statement number 30
cannot be written as 3bO.
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*ETC Card (solid red)

This control card is used to extend the variable field of the *DEBUG

cardjand as many as are necessary may be used. The *ETC card has

the following format:

Column Contents

1-4

16-72

*ETC

extension of the variable field of the *DEBUG card.

I

00100000000000000000000000000000
I 2 3 4 S | 1 | | I011 12U14_1TIm_22232425_30_32

11111111111111111111111111111111

222222222

338|33333

i44444444

515555555

666666666

777777777

188888888

999999999
12345

22222222222222222222222

33333333333333333333333

44444444444444444444444

55555555555555555555555

66666666666666666666666

77777777777777777777777

88888888888888888888888

99999999999999999999999
6 7 O 9 10 11 12 13 14 15 IS 17 19 11 21 71 ?2 22 '24 ?5 2G 27 2629 30 3t 32

000000000000000000060000000000000000000000000000

1111111111111111111111111111111111111"11111111111

222222222222222222222222222222222222222222222222

333333333333333333333333333333333333333333333333

444444444444444444444444444444444444444444444444

555555555555555555555555555555555555555555555555

666666666666666666666666666666666666666666666666

777777777777777777777777777777777777777777777777

886888861888888888888888888888888888888888888888

9999999999999999999999999999q9999999999999999999
33 34 35 39 37 X 39 46 41 42 43 _ 45 49 47 _ 49 _ 51 _ 53 _ 55 _ 57 56 59 6Q 5t 62 _ _ 95 66 67 96 63 70 _ 72 73 _ _ 76 77 78 79 O0

6.2.3.9

Jul/65
*DEND card (solid red)

This control card is used by the DEBUGGING PACKAGE and signifies the

end of the load-time debugging requests. The *DEND card has the

following format:

Column Contents

1-5 *DEND
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________________________________________________________________________________
I 2 3 4 5 I 7 I I 10N 12_X_III7m_2425_31_35M_X31_4142_q47qa_$1_HM57MSlM_UHMMITMnmM _74_

_1__1_11_1111_1111_1_111_1_1__11_1_1_1___

22222222222222222222222222.22

3333333333333333333333333333

|i44|44444444444444444444444

5511555555555555555555555555

6666666666666666666666666666

7777777777777777777777777777

188666006066o68666866oesoo66

999999999999999999999999
t 2 3 4 5 6 7 8 9 10 1117 1,) 14 t5 18 17 1| I! 20 2122 23 24

22222222222

33333333333

44444444444

55555555555

66666666666

77777777777

88888888866

22222222222222222222222222222222222222222

33333333333333333333333333333333333333333

44444444444444444444444444444444444444444

55555555555555555555555555555555555555555

66666666666666666666666666666666666666666

77777777777777777777777777777777777777777

88880888888668688888688888888888888888888

999999999999999999999999999999999999q9999999999999999999
25 26 27 20 2S 30 3t 32 33 34 35 36 27_ 39 4G 41 42 43 _ 45 45 47 _ 4J _ 5t _ _ 54 55 56 57 50 59 60 5i 12 U H 65 56 67 61 G8 70 II 12 73 74 7576 77 78 79 80

.J
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_IBFTC Card (solid orange)

This control card is used by the IBJOB monitor to bring into core the

FORTRAN IV compiler. It is necessary that this control card precede

each FORTRAN IV source deck within a job. The format of the

$1BFTC card is:

Column Contents

1- 6 $ IB FTC

8-13 CAB number for deck (must be unique within each job)

16 - 72 OPTIONS
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III I I

I I

_____________o________________________________________________oo_o___o__o_______
I 2 3 4 | S 7 | |1_t_II_7mI_24_M_2|M_X_X_4142_M_Ma_B_HM_7MHM|_u_MMN|_mN_Nn_H_I_M

11111_11_|_1__1_11111___1111_111111111_1_11111_1_1__1_1111___111__1______________

22|22222222222222222222222222222222222222222222222222222222222222222222222222222

_333|_33|3_333333333333333333333333333_333333_333333__33_3333___33__3_3_33__3_33

4444444|444444444444444444444444444444444444444444444444444444444444444444444444

5555555555555555_555555555555555555555555_5_5555555555555555_5555555_555_5555_55

_z__6_666_66s666_66666___666_66______6___6$_66666666_666666666$$__6___666_666666

777777777777_77777.77777777777777777777777777777777777777777777777777777777777777

|88__8888____8___88_88888_8_88_88__88_______88_____8___________88888_8_________8

9|9999999999999999999999999999999999999999999999999999999999g9999999999999999999
I 2 3 4 5 6 7 $ 9 tO 11 12 13 14 15 16 17 18 I_ 20 21 22 23 24 25 26 27 28 2_30 3l 32 33 34 35 3S 37 3135 _ 41 42 _ _ 45 46 47 _ 4S _ 51 52 _ _ 55 _ 57 58 59 6Q Bz62 _ _ _ _ 67 6| SS 70 _ 72 73 74 75 76 77 7l 7S 80

Notes on Above

The label for the binary deck is obtained from columns 8-13 of this

card and may not be omitted. The FORTRAN IV compiler has several

output options as well as machine-oriented options that increase the

efficiency of the object program. The following options are available

to the programmer and may be in any order beginning in column 16,separated by
C Olml_ S :

i) If no options are specified on the $IBFTC card, the compiler:

(a) produces an object program which uses seven index registers,

(b) produces a binary deck,

(c) appends short _ebug _ictionary (SDD) to the binary deck,

(d) lists the source program, and

(e) lists all variables used by the source program

2) If the programmer does not wish a binary deck, he may use the

following format:

Column Contents

I-6

8-13

16-_[I

$IBFTC

CAB number for the deck

NODECK
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(continued

3) If for some reason the programmer wishes a full _ebug _ictionary

for use with the IBM DEBUGGING PACKAGE, he may use the following

format :

Column

1-6

8-13

16-17

Contents

SZBFrC

CAB number for the deck

DD

Prepunched (no option version) $1BFTC cards are available in the

DCS Operations Area•

_DECK Card (solid orange)

This control card instructs the 7040 (DCMUP) to obtain the indicated

binary deck from the disk and place it in the input stream. There

must be a $DECK card for each deck to be loaded from the disk. The

$DECK cards precede the $DATA card and have the following format:

Column Contents

1-5 SDECK

16-21 DECKNAME

CK MCI)O0

llI I

I I I

________________________________________________________________________________
I 2 3 4 5 I 7 I I I011 12 _ 14 _15 17 _24__33_35_37_35_4142_47U49_II_IM_M_n_MIIU$1_ _7374_W

___11111111_111_1__11111_1111111111111_111111111__11111111111_11_1111f11111_____

2222_222222222222222222222222222222222222222222222222222222222222222222222222222

_33_333333333333_333333333333333333333333333333333333333333333333333333333333333

4i4444444444444m444444444444444444_444444444444444444444444444444444444444444444

55_5555555555555555555555555555555555_555555555555555555555555555555555555555555
6666666666_6666666666666_666_6_66666___666666666666666_66666666_6666_666666_6_66

77777777777777777777777777777777777777777777777777777777777777777777777777777777

_8_8_8_8_8_88_8_88_88_8__8_s_a_88888_88_888888_88_8

9999999999999999999999999999999_99999999999999999999_9999999_9999_99999999999999
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 IS 20 21 22 23 74 75 26 27 28 29 30 31 32 33 34 35 3S 3736 3g 4G 41 42 43 M 45 45 47 40 49 50 51 52 53 _ 55 _ 57 58 59 60 6t 62 _ _ 65 _ 57 _ IO 70 _ _ 73 74 75 • 77 7879 80

• i

Note on above

DECKNAME Binary decks belong to the FORTRAN IV Card Subroutine

Library have decknames AL GAX, AL DERE, AL TRIV, etc.
The deckname for any other binary deck is the appropriate

CAB number (AB0100, AB0101, MCII00, etc.)



_DATA Card (solid orange)

This control card precedes the data cards which are pertinent to

execution of the program. It is used as an indicator for placement

of binary decks and is also used by IBJOB to bring in the loader.

It has either of the following formats:

Column Contents

1-5 $DATA

/11 I

I

______________
I 2 3 4 5 $ 7 8 910 _2_1_222324_B_3_3_37_4_414243_4_4647_u_5_M_M_N_1_N_umN_n74_Nj

11|1i111111111T111111111_1111111_11_11111111111111111111111111111111111111111111

22222222222222222222222222222222222222222222222222222222222222222222222222222222

_33i333333333333333333333333333333333_33333333_333333333333333333333333333333333

4_444444444444444444444444444444444444444444444444444444444444444444444444444444

55555555555555555555555555555555555555555555555555555555555555555555555555555555

666666666666666_666666666666666666666666666666666666666666_6666666_6666666666666

7777777_77777777_77_77777777_77777777777777777777777_7__77_77777_7777777__77777_ It

i
99?99_?999_9999999_999999999_999999_9999999999_99_999_99_98_99_99999_99999 |I 2 5 6 | 910 1213W_T|1718 _22_24_313_33M_37_35_4142_45_47_4_ _5"_|1_$7_ _7374 7b'_rT_$O

t,
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or

Column Contents

1 EOF punch

16-19 DATA

71-80 FORTRAN IV

DATA FORTRAN

Hi I I l l

IIII

_________________|_______________________________________________________i_____i
I 2 3 4 5 6 7 | 9 1011 12 13 14 15 IS 17 I115_ 2223242526 _7 282930 3I 3233_35N_X3|_414243_47_49_$1 52_575855WlI$2_6667_69_ _ 1273M_ 77 _80

____111_11111_11|_|_111111__11__11111_1_11_1__11_11111_11_11_11111___111_1___1__

22222222222222222222222222222222222222222222222222222222222222222222222222222222

33333333333333333|3333333333333333333333333333333333333333333333333333333|333333

444444444444444_4444444444444444444444444444444444444444444444444444444444444444

5555555555555555555555555555555555555555555555555555555555555555555555555555|55_

666666666666666666_6666666666666666666666666666_6$6666666666666666666_||66666666

|7777777777777777777777777777777777777777777777777777777777777777777777777777777

|888_8_8_8_88888___888888__8_8_8888__8___888__8$8__8__8888_888__88a8__8___8__888

9999999999999999999999999999999999_99999999_9999999999999999_99_999_9999|9_999_9
I 2 3 4 5 6 7 8 9 l0 11 12 13 M ]5 16 17 18 19 _ 21 22 23 24 25 26 27 28 25 30 3! 32 33 34 35 _ 37 _ 3J 4& 41 42 43 _ 45 46 47 48 4g 50 5! 52 53 _ 55 56 57 S0 59 N |1 62 63 H 65 U i7 68 U 70 _ _ _ 74 _ _ _ 78 _ 80

_6.2.3.13

Nov/65

Prepunched versions of these cards are available at the DCS Operations Area.

ADDITIONAL CARDS

There are several other control cards and options available for the

IBJOB monitor which have not been described here. They are designed

to give more explicit information on the compiler operation and on

Input�output. These can be used with assistance from members of the

CAB staff.
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Debu_in_

Introduction

In spite of the many advances in programming languages, debugging a

program is still one of the most challenging aspects of data processing.

It is therefore of extreme importance that the operating system provide

the scientist with assistance in this area and that the techniques at

his disposal are closely related to the languages with which he has

familiarity. There are two times during the operation of the job that

debugging aids are necessary. First, when the program is in execution,

the user may wish to inspect particular values as they are being computed;

secondly, when execution is terminated, the user may want a printout of

many of the values which are in memory at that time. In the IBJOB

monitor a DEBUGGING PACKAGE has been added. It includes a Debug

Compiler (IBDBL) which provides the necessary coding to implement both

dynamic dumps (those taken during execution) and post-mortem or static

dumps (those taken at the end of execution). In both cases the actual

debug requests are supplied in a language which is very similar to

FORTRAN IV. This is the first time at Ames that a single debug system

has had the capability of producing both types of dumps. This is

possible because communication between the Debug Compiler and the IBJOB

loader (IBLDR) permits debug requests to be placed in any routine

including the system subroutine used for job termination.

In dynamic dumping, the program executes until it reaches the location

where the debug request has been placed_ the normal program flow is then

interrupted, the dump request is executed, and control is returned to

the program. Post-mortem dumping occurs in the same manner. However,

in this case the debug request has not been inserted in the user's

program but rather in a monitor subroutine which controls the terminal

activities of a job. When the debug request is finished, program control

is transferred to this monitor routine which then completes the final

phase of the job and returns control to the IBJOB monitor. Since the

processing of debug requests is done in the above manner, it is apparent

that additional information must be supplied in both the compilation

and execution phases of a job.

Complete details concerning the use of the DEBUGGING PACKAGE are avail-

able in the Preface and pages 7-12 of the "IBJOB PROCESSOR DEBUGGING

PACKAGE" manual. However, the following sections outline some of the

more critical facts and provide additional illustrative examples.

Compile-Time Requirement

When a binary deck is produced for a routine it must also contain a

debug dictionary, which is the means of communication between the

program being debugged and the DEBUGGING PACKAGE. To provide this

information the FORTRAN IV compiler automatically produces a s_hort

_ebug _ictionary (SDD) for every binary deck. Pertinent data concern-

ing those symbols and statement numbers that appear in the FORTRAN IV

source program are contained in this dictionary. If necessary in
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extreme circumstance_ the programmer may obtain a full _debug

_ictionary (DD) by exercising the DD option on the $1BFTC card as

described earlier in this manual. In this case all symbols which are

generated in the assembled program will appear in the dictionary.

Normally this option is not used since (I) more storage is required

for the DEBUGGING PACKAGE, (2) compiler time is increasedj and (3) the

binary deck becomes larger than necessary.

Load Time Requirement

To initiate debugging action for dynamic or post-mortem dumping,

the programmer must include a debugging packet. This packet is placed

immediately following the $1BJOB cardDand its composition is:

I. $1BDBL card, solid red

2. *DEBUG card, solid red

3. *ETC card, solid red (if needed)

4. Debug Request card(s)

5. *DEND

2, 3, and 4 are repeated for every deck which is to contain

a debug request.

The control cards mentioned above are described in the section on

control cards in this manual but will be described again for convenience.

I. @IBDBL card (solid red)
This card instructs the IBJOB monitor to load the DEBUGGING

PACKAGE and is also used to specify the amount of debugging

output desired. It has the following format:

Column Contents

1-6 $1BDBL

16-72 OPTIONS

Trap Max=n I, Line Max=n 2

where n I and n_ are integers (with no leading O)
in the range i_32767. Either or both options

in either order may be used to control the amount

of debugging output:

Trap Max=n I causes debugging action to cease

after n I requests have been executed.
Every debug request encountere_

irrespective of any resultant actionj
is counted.

Line Max=n 2 causes debugging action to cease after

approximately n_ lines of debugging
output have bee_ written.
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If the programmerdoes not specify an option
he will receive a maximumof i000 lines of
debugging output.

e *DEBUG card (solid red)

This card specifies in which dec_ and where in that dec_ the

debug request is to be inserted. It has the following format:

Column Contents

1-6 *DEBUG

8-13 DECKNAME (CAB number)

16-72 VARIABLE FIELD

locl, ioc2, Ioc3, ...

DECKNAME refers to the object deck in which the debugging

action will occur. For a post-mortem dum_the DECKNAME to

use is .LXCON (see Post-Mortem example). For a dynamic dump,

DECKNAME is the CAB number (ABI000, ABI001, ...) of the deck

for which the debug request applies. If this field is blank,

the last DECKNAME specified on the preceding *DEBUG card is

assumed; if a DECKNAME was not previously specified, the

request is deleted.

VARIABLE FIELD, locl, ioc2, Ioc3, ... refers to the location(s)

of the executable statement(s) at which this debug request is to

be inserted. For post-mortem dumps the locations to use are:

/.LXRTN/, /.LXERR/, /.LXSTR/, /.LXSTP/ (see Post-Mortem example

section 6.3.8.1). For dynamic dumps the locations are specified by

FORTRAN statement numbers.

. *ETC c@rd (solid red)

This card is used when it is necessary to extend the variable

field of the *DEBUG card,and as many *ETC cards as are necessary

may be used. It has the following format:

Column Contents

1-4 *ETC

16-72 Extension of the variable field of the *DEBUG card.

.

5.

Debu_ Request cards (Section 6.3.4)

*DEND car d (solid red)

This is always the last card of the debug packet. It informs

the DEBUGGING PACKAGE that there are no more debug requests

for this job. It has the following format:

Column Contents

I- .5 *DEND
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Debug Request Cards

These cards specify the variables or areas of core to be dumped and

the frequency of these dumps. In addition, by use of these cards it

is possible to (I) introduce, evaluate, and print new variables,

(2) assign new values to object deck variables, and (3) print out

messages. Debug request statements are written in the FORTRAN IV

statement format (a few minor differences exist which are noted later),

and the text resembles a FORTRAN IV program.

The following are a few simple examples of a debug request:

Example i

i _$ t&
*DEBUG ABI000 i0,20

DUMPbA,B,C,/COMI/

The variables A, B, C and all the variables in the common block,

/COMI/, are dumped each time statements i0 and 20 in deck ABI000

are encountered.

Example 2

t 7f I_
*DEBUG ABI000 25

ON 1,17,3 DUMPbA,B,C,ARRAYX

The variables A, B, C and the entire array, ARRAYX, are dumped
the ist, 4th, 7th, 10th, 13th, and 16th times statement 25 in

deck ABIO00 is encountered.

Example 3

I ?_ I_
*DEBUG ABI000 25

IF(Ab.LT.bB) DUMPbA,B,C

ON 1,3 DUMPb/COMI/

A is tested each time statement 25 is encountered, and A, B, and C

are dumped only if A is less than B. The common block, /COMI/, is

dumped the first 3 times statement 25 in deck ABIO00 is encountered.

Example 4

! 78 o&
*DEBUG ABI000 25

IF(Ab.LT.b0.0) STOP

IF(Ab.LT.DB) SETbA=B

ON 1,20,2 DUMPbA,B,C

Each time statement 25 in ABI000 is encountered, A is tested. If A

is negative, the job is terminated. If A is positive and less than

B, then A is assigned the value of B. For all positive values of A

the variables A, B, and C are dumped the first time statement 25 is

encountered and every other time thereafter until the 20th time.
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(continued)

Example 5

* 7_ i&
*DEBUG ABIO00 25

IF(Bb.LE.DIS. 5) RETURN

DUMPb'B IS TOO LARGE'

STOP

Each time statement 25 in deck ABI000 is encountered, B is tested. If it

is greater than 15.5, the message, 'B IS TOO LARGE', is printed and the

job is terminated. Otherwise, execution of the object program continues.

Debug Request Statements

Table of Debu_ Requeht Statemehts

Statement

i.

2.

3.

4.

5.

6.

.

.

.

i0.

STOP

CALL

RETURN

Unconditional GO TO

Logical IF

ON

SET

NAME

DUMP

LIST

usage

Controls flo_____wof debugging action.

Controls the time when debugging action

is to occur.

By use of an arithmetic statement, object

program variables or debug packet variables

can be set to new values.

Permits the progran_ner to introduce and

define debug packet variables.

Causes dumping of the specified variables

or regions of core.

Specifies a list of variables or regions

of core which can be used by the DUMP

statement.

Ii. COMMENT CARD Comments.
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Brief Description of Debu_ Request Statements

I. STOP

STOP causes the execution of a job to cease and the control to be

transferred to EXIT (.LXCON).

. CALL

CALLbSUB(ARGI,ARG2) --- within a debug request the programmer may call

any of the object deck subroutines or library tape subroutines.

. RETURN

RETURN is used when the programmer wishes to leave the debug packet to

continue with his object program. There is an implicit RETURN at the

end of each debug request.

. Unconditional GO TO

This causes a transfer within the debug packet.

to statement 5 of the debug packet.

GO TO 5 transfers control

. Logical IF

The form and usage of the debugging logical IF is similar to that of
FORTRAN IV.

Examples: IFbALPHAb.GT.b2.0b DUMPBALPHA, BETA

IF(BETAbGTblO.0) RETURN

IFbALPHA*BETAbLTbO.OIb GO TO 5

IFbAb.GE.bBbANDbCbLTbDb STOP

Notice that a blank must always precede and follow the

logical and relational operators and that the decimal point

is optional (b.GT.b is same as bGTb).

0 NAME

NAME is used to introduce and define new variables for debug request

usage. The NAME statement for these variables must appear before

any reference to them is made. The mode of the variable must be specified

and can be _ny of the following:
Octal
Floating point number

X Integer

D Double precision floating point number

J Complex number

L Logical

H Alphanumeric

A _ash must immediately follow a variable's name.

Examples: I) NAME XTAB/=NEW(F(50))

The new variable XTAB is defined as a floating point array

whose size is 50. In the above (F(50)) cannot be

written (Fb(50)).
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.

2) NAME CNTR/=NEW (X)

The new variable CNTR is defined as an integer.

ON

ON is used to control the frequency of the debugging action.

Examples: i) i 8 16

*DEBUG EFI000 35

7

ON 1,22,5 DUMPbR

R will be dumped on the Ist, 6th, llth, 16th, and 21st

times statement 35 is encountered.

2)

3)

1 8 16

*DEBUG EFI000 35

7

ON 1,22,5 IF(RbGTbU) DUMPbR,U

R and U will be dumped the is,, 6th, llth, 16th, and 21st

times statement 35 is encountered only if R is greater
than U.

I 8 16

*DEBUG EFI000 35

7

ON(COUNT) 1,15,3 DUMPbR

The debug packet symbol COUNT is created and defined

as an integer. R will be dumped when COUNT is

1,4,7,10 and 13. Any statement following this

ON statement may reference COUNT in any way.

If, however, reference to COUNT is necessary prior to the

ON statement, then the programmer must first introduce

and define COUNT as an integer using the NAME statement:

NAME COUNT/=NEW(X)
. SET

SET is used to give a new value to an object program variable or
debug packet variable.

SETbCONTR=0

SETbA =I. 4

IF (Xb .LT. bY) SETbX=Y

SETDB= (C+D)/2.0

The arithmetic statements used with SET must not contain functions

(SIN, SQRT, etc.), **_nor the logical constants .TRUE. and .FALSE.

9. DUMP

The following examples illustrate how to dump variables and regions

of core and how to print messages.

Examples: I) any single item

a) a variable, DUMPbALPHA

b) an array element, DUMPbFY(6),

If FY is double precision_then locations

FY + i0 and FY + Ii are dumped.
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2)

3)

4)

5)

6)

Any region within the deck being debugged

a) DUMPb(FIRST,LAST). If FIRST is the first physically

mentioned variable in the deck and LAST is the last,

then all variables the program uses except those in

COMMON will be dumped in their correct modes.

b) DUMPbARRAYA, (ARRAYB(1),ARRAYB(10)). This will dump

all of ARRAYA and the first i0 elements of ARRAYB.

c) DUMPb(15,25,_). This will dump in the octal format

that region of the source program which begins with

statement 15 and ends with statement 25.

Labeled Common

a) DUMPb/COMI/,/COM2/. This causes the labeled common

blocks, COMI and COM2, to be dumped in their entirety.

b) DUMPb/COMI/b_n. This will dump the contents of the

location which is _n cells away from the beginning of
the common block, COMI.

Qualified variables or regions

In order to dump variables or regions of cor_ it is not

necessary that they belong to the deck being debugged.

They may be in any deck provided they are preceded by the

appropriate DECKNAME and $$. If more than one variable

are being dumped, they must be enclosed in brackets.

Example:

DUMPbEFIO00$$A,EFI001$$(C,D,E),EFI002$$((FIRST,LAST))

causes dumping of A in deck EFI000; C, D, and E in deck

EFI001; and all the variables, exclusive of COMMON, in

EFI002 (provided FIRST is the first physically mentioned

variable in the program, and LAST is the last mentioned

variable).

Variables or regions of core may be dumped by referring to

the number of a LIST statement appearing in the debugging
packet, i. e.,

DUMPb29

where:

÷ 7

29 LIST A,B,C, (FIRST,LAST),/COMI/, EFIOI0$$ (C, D,E ,F)

This is useful when the same list occurs more than once

within the debugging packet.

Example: IF(Ab.LE.bB) DUmb29

ON 1,20,3 DUMPb29

Messages

a) DUMPb'FX DOES NOT CONVERGE, GO TO NEXT CASE.'

Quotation marks (_ punch) are used to enclose the

message and should not be used in the message itself.

The - (dash) on the keypunch is an _ punch.
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Debu_ Request and FORTRAN Statement Differences

While debug requests have a statement format similar to that of FORTRAN 14
there are some differences and restrictions. The following list
indicates these.

l•

.

3.

4.

5.

6.

o

.

DUMPbX ICALLbSUB (ARGI ,ARG2 )

** is not permitted.

Function references

The blank is required.

(SIN(X), EXP(X), etc.) are not allowed.

Du_m_y variables cannot be referenced.

A decimal integer cannot have a leading zero

Subscripts may be any arithmetic expression and will be converted

to an integer if necessary.

Blanks must be used to separate (i) logical expressions from logical

operators and (2) variables from relational operators.

Xb.OR.bY , Ab.LT.bB .

Imbedded blanks are not allowed,

ALPHA cannot be written ALbPHA

Notes on the Debu_ing Package

I. The s__hort_ebugging _ictionary (SDD) which is necessary when using

the DEBUGGING PACKAGE is supplied automatically.

2. The debugging packet is placed immediately following the $1BJOB card.

3. I000 lines of debugging Output are printed unless more are specified
on the $1BDBL card.

4. The estimated lines of output which are specified on the $JOB card

should also include the amount of debugging output expected.

5. The TRAP MAX option on the $1BDBL card can be used to stop debugging
action.

6. The frequency of debugging can be controlled by the ON statement or by
a logical IF statement.

7. The statement number and DECKNAME for the debug request are specified
on the *DEBUG card.

8. Debug requests can be placed on any executable statement.

9. Debugging action occurs before execution of the statement itself.

I0. Any variable_ regardless of mode_may be dumped with the exception of
dummy variables.
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ii. Within a single deck it is possible to dumpall variables from all
other decks provided the variables are qualified by preceding them
with a DECKNAMEand $$; i.e., EF470055(A,B,C,D). It is not necessary
to qualify labeled cormuonblocks.

12. Debugrequests can be inserted at the entry point of a subroutine.
This allows debugging action to occur each time the subroutine is
entered and before any computing is performed by the subroutine.
The entry point is specified by enclosing the subroutine name
within slashes.

i 8 16
*DEBUG EF4008 /SHOCK/, i0, 20

13. Dump can be used _o print a message by endosing the message in

quotation marks (_ punch). The - (dash) on the keypunch is an

a punch.

DUMPb'THIS IS A MESSAGE.'

14. A decimal integer cannot have a leading zero.

15. When referencing /COMI/b+3 the blank must be included.

16. Dumping of blank common does not work correctly.

17. Earlier versions of the FORTRAN IV Compiler did not append a debug

dictionary to the binary decks it produced. If by mistake the

programmer should request debugging action using these decks_ the

job will execute, and the debug request will be deleted. A LEVEL=2

diagnostic concerning the debug request will be printed.

6.3.8.0

Jul/65
Examples

6.3.8.1

Jul/65
Post Mortem Dump Example

All jobs which operate under the IBJOB monitor automatically enter a

control subroutine when they are terminated. The DECKNAME for this

control subroutine is .LXCON. Depending on the nature of termination,

this subroutine is entered at one of the fol_x_ing entry points:

i. /.LXRTN/-when a job is terminated by

a) CALL EXIT

b) STOP

c) CALL DUMP

d) No more input data

e) Time and line count kickoff

2. /.LXERR/- when a job is terminated by EXEM, i.e., an input/output error

exists.
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3. /.LXSTR/_ When program logic has been destroyed and erroneous

4. /.LXSTP/) instructions are being executed.

Since the *DEBUG card specifies which deck and where in that deck

debugging action is to occur, the *DEBUG card for a post-mortem dump

request has the following format:

I 6 8 13 16

*DEBUG .LXCON /.LXRTN/,/.LXERR/,/.LXSTR/,/.LXSTF/

The variables or regions of core the programmer wishes to have dumped

are specified on DUMP cards and must be correctly qualified, i.e.,

DUMP AB0100$$ ((FIRST,LAST)),/COMI/,/COM2/

The following is a t_plcal example of the debugging packet which must be

supplied by the user when he desires a post-mortem dump. This debugging

packet follows the $1BJOB card and is punched on solid red cards.

I 6

$ IBDBL

I 68

*DEBUGb. LXCON

*ETC

7

DUMPDAB0 I005 $ ((FIRST, LAST) ),/COMI/,/C OM2 /

DUMP AB0 i0 I$$ ((FIRST,LAST))

DUMPBABOI02 $$ ((FIRST,LAST))

DLRMPbAB0 I0355 ((FIRST,LAST)), ICOM31, ICOM41

DUMPbABO 10455 ((FIRST, LAST) )

DUMP AB011555 ((FIRST,LAST))
*DEND

Explanation:

16

LINEbMAX=I500

16

/. LXERRI,/.LXSTR/,/. LXSTP/

,/.LXRYN/ (See Note 2.)

Approximately 1500 lines of debugging output were expected

and therefore requested on the $1BDBL card. If no request

is made, the programmer will receive a maximum of i000 lines.

All variables, except common variables, in all decks will be dumped.

In addition labeled common blocks, COMI and COM2, will be dumped from

deck AB010_ and common blocks_COM3 and COMe, will be dumped from deck

ABOI03. The symbol FIRST refers to the first physically mentioned

variable within a dec_ and LAST refers to the last mentioned variable.

They can have any name. A single DUMP statement with continuation

cards could replace the above 6 DUMP statements.

Note I.

The programmer may, if he wishes, use the DUMP statement in other

ways for post-mortem dumps (see description of DUMP in statement 6.3.5.2).

Note 2.

When a job is in productio_ it is desirable to receive a post-mortem

dump only if the job has no___ttentered .LXCON at entry point /.LXRTN/.

By placing /.LXRTN/ on an *ETC card, the debugging packet is easily
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altered for production runs. With the *ETC card removed the

debugging packet will give a dump only if the job has an input/output

error or if the job is executing erroneous instructions.

Note 3.

POST-_DRTEM DUMPS, ALCRASH -

Labeled post-mortem dumps may also be obtained by using the subroutine

ALCRASH. Each deck for which a post-mortem dump is desired must

contain a CALL CRASH (N,VLIST, A, B, I, D, ...) statement. It must

also have a DATA statement associated with it to give the names, mode_

and dimensions of the variables to be dumped. Complete details for

usage are contained in ,hew rite-up of AL CRASH in the Ames FORTRAN IV

Subroutine Library manual. CRASH will have the following effect when

it is being used for post-mortem dumps. At the end of the execution

phase a labeled dump will be printed of all variables listed in each

CRASH statement and in the order the CRASH statements were encountered.

This also gives a condensed flow trace of the execution of the program.

This post-mortem dump will be given on DEBUG or RECOM jobs regardless

of how execution was terminated. In PRODb jobs the post-mortem dump

will be given only if the job comes to an unexpected stop or goes into

a tight loop and is manually stopped.

If the programmer wishes to use the subroutine ALCRASH he must supply

the following SDECK card:

ISDECK 16ALCRSH

a dummy CRASH routine exists on the library tape.
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System Debugging Aids

Error Walk-Back Feature

The Subroutine Library provided with the FORTRAN IV compiler contains

a debugging aid called the error walk-back feature. All the subroutines

of this library call the system subroutine FXEM when they detect

an error condition caused by the user's object program. FXEM then

gives a trace which lists the sequence of calls in reverse order

through all levels of subprograms used back to the main program.
FXEM is called when:

I) A mathematical subroutine is called with an illegal argument such

as SQRT (-25.97), ALOG (-15.3), EXP (156.1_ etc.

2) An input/output error occurs.

3) An invalid value for a computed GO TO has been found.

Three pieces of information are given for every CALL statement in the

sequence:

I) The name of the routine in which the CALL statement occurs.

2) The absolute location of the CALL in core storage.

3) The line or identification number of the CALL statement as it

appears in the compilation listing of the given routine.

An error flow trace resulting from an input/output error or a computed

GO TO error causes the job to be terminated. Execution of a job is

resumed after an error flow trace resulting from incorrect usage of a

mathematical subroutine. However, a job will be terminated if 50 error

flow traces exist. Most messages associated with an error flow trace

are self-explanatory, but some which pertain to an input/output error

need further explanation. They are:

I) PHYSICAL RECORD SIZE EXCEEDS BUFFER SIZE

This usually means that the prograrmner is reading or writing a

binary tape and by mistake is using logical tapes 7, 9, or ii

instead of 8, I0, or 12. (See section 8.4.0).

2) LIST EXCEEDS LOGICAL RECORD LENGTH

This message is given when a READ statement for a binary tape has

a list longer than the list used when the tape was written. If

the tape has variable length records, then having the tape at

an incorrect position could cause this message.

3) LOGICAL UNIT NOT DEFINED FOR VALUE xx

This means that a logical tape number is being used which is

not 3, 5, 6, 7, 8, 9, i0, ll;or 12.

4) WRITE REQUEST ON UNIT DEFINED AS SYSINI ILLEGAL

Tape 5 is being used as an output tape instead of an input tape.

5) READ REQUEST ON UNIT DEFINED AS SYSOUI ILLEGAL

Tape 6 is being used as an input tape instead of an output tape.
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(continued)

6) ILLEGAL CHAR FOR L CONVERSION IN DATA BELOW

An L conversion appears in a format statement_ and the variables

being used with it do not contain the logical constants TRUE or FALSE.

Floatin_ Point Overflow

If during execution of a job a computed quantity becomes too large

(i.e., exceeds i038)_ the following message is printed:

FLOATING POINT OVERFLOW AT locn

where locn is the absolute location of the overflow. The programmer

can determine in which deck the overflow occurred by using the _mory

Map (explained in section 6.5.0). The equation causing the overflow

can then be located by using the Reference to Defined Symbols Table

(also explained in section 6.5.0) which accompanies the compilation

of the above deck.

Input/Output Error Massages Generated by the 7040

All the input and output for a job is performed by the 7040. The

following messages are given by the 7040 when information on the disk

or a tape is being read incorrectly:

I) UNITxx READING BEYOND VALID INPUT

a) This means the job is trying to read non-existent information

from the disk. Usually this is caused by an attempt to read

more records or more files than have been written on the disk.

If the information was written on the disk by means of the

$SETUP card, then an incorrect file count on the $SETUP card

could have caused this message.

b) In order to determine which logical unit was being used at the

time of difficulty, the number of units utilized must be known.

This includes units for which $SETUP cards have been submitted

as well as scratch units (i.e., those without $SETUP cards).

The logical units with $SETUP cards are assigned a name by
7040 first and the scratch units next.

Example: Assume a job is using 6 logical units, 3 with $SETUP

cards and 3 scratch units, then:

NAME ASSIGNED REFERS TO

2)

UNIT xx

UNIT05,

UNIT06,

UNIT07,

UNIT08,

UNIT09,

UNITI0,

the Ist logical unit having a $SETUP card
the 2nd " " " " " "

the 3rd " " " " " "

the ist lo_ical scratch unit used

the 2nd " " " "

the 3rd " " " "

CODE xx PERMANENT READ REDUNDANCY

This means the job is reading a tape incorrectly.
of this failure are:

a) The tape is not in the correct position.

b) The tape is being read in the wrong mode.

c) The wrong tape has been mounted.

Usual causes
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Job Termination

Any job operating under the IBJOB monitor may be terminated by any of the
following techniques:

l)

2)

3)

4)

5)

CALL EXIT

CALL DUMP

CALL POST _If AL CRASH has been used)

The detailed writeups DUMP and POST are available in the

Ames Fortran IV Subroutine Manual.

STOP

STOP transfers control to the control subroutine .LXCON.

There is no more data on the input tape when a READ (5,n)

statement is encountered (n is a format number). When this

occurs_ the routine ENDFIL is called. If the programmer has

written a subroutine with this precise name (ENDFIL)_ then
control is transferred to this routine which must at its

conclusion CALL EXIT. If there is no such routine_the existing
ENDFIL calls EXIT and the job is terminated.
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Description of IBJ_B Output

The user is supplied with a two-ply listing of his output• Included

therewith are compilation listings, tables of symbols, a memory map,

an accounting record, and information supplied by the monitor system•

The various parts of a typical output listing are shown below,

Item

$JOB Card

Monitor System Messages

Debugging Packet Listing

Compile Listing

Symbol Reference Data

Memory Map

I Repeated for
each compile

Output, Computed Results (Logical tape 6)

Debugging Output

Accounting Record

Output, Computed Results (Other than tape 6)

@JOB Card

The $JOB card, which identifies the job, is printed as the first

line of the output. The user's name thus conveniently appears on

the first page of his printout.

Monitor System Messages

The system supplies the following items, immediately after the $JOB
card:

I) The number of lines of output for this job.

2) The position of peripheral files (tapes) at the end of

the job. This position is given by number of records and

files read or written on the extra tapes• This may be of

significant assistance in debugging•

3) A one-line message for any error trace occurring. The error

walk-back itself appears in the appropriate position within

the normal computer output.

Listings of Compilations

The compilation listing consists of source statements and associated

internal formula numbers. If diagnostic messages occur_they are

inserted following the appropriate source language statement•
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(continued)

Symbol Reference Data

Two tables of symbols are printed following each compile, and their
functions are described below•

References to Defined Symbols

This table contains all the symbols defined in a given compilation.

It includes those named in the FORTRAN source program, as well as

those generated by the compiler• All format numbers, statement

numbers, variables, and common block names can be found in the

column labelled SYMBOL as follows:

l) Format numbers and statement numbers are listed first and

appear with a trailing ".". (For example, I, 200, and 4000

appear as i., 200., and 4000.).

2) All variables including those in the source program are listed

next and are in alphabetical order•

3) Common block names appear in the variable list and are

identified by the symbol LCTR in the CLASS column.

4) All other symbols appearing in the SYMBOL column are those

generated by the compiler• Thus, this list not only provides

the programmer with a useful check for statement numbers and

variable names but is also useful for finding possible

keypunching errors.

An octal number appears in the column headed VALUE and is associated

with all symbols except those naming Labelled Common. It has the

following interpretation:

I) Statement number - relative storage location of the first

machine language instruction for that statement.

2) Variables - relative storage location of that variable.

Absolute locations for the above can be determined by adding the

relative octal location to the origin of the subroutine as given

in the Memory Map. Such information is necessary to determine the

location of a floating point overflow or to determine the storage

locations in an octal dump.

Since a Labelled Common block is shared by more than one subroutine,

the loader assigns storage for this block to the first subroutine

loaded which has reference to it. The absolute location of the

block can be determined by using the reference table of the appro-

priate subroutine and the Memory Map.
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(continued)

Blank Common is loaded last, and the location of the first Con=non

variable is given in the Memory Map by //. To obtain the absolute

location of any other Blank Common variabl_ the programmer uses the
location of // and the location of the desired variable relative to

the beginning of Common. This last quantity is the difference

of the locations of the desired variable and the first blank common

variable, as listed in the reference table of any program containing
them.

References to Virtual Symbols

The SYMBOL column of this table provides the programmer with

a list of all the subroutines this program uses including those

required from the library tape. In addition it lists a control

section for each logical tape required in the program, e.g.,

.UN05., .UN06., .UN08., etc. The control section names which

are enclosed within decimal points refer to subroutines required

by the compiler.

There are other numbers included in these two tables which have not

been explained since they are related to the final assembly

(machine language) version of the program.

The Memory Map

The Memory Map is produced by the loader (IBLDR) as it loads

the program into core and consists of (I) a list of the tape

units (by logical number) required by the program, (2) a

statement of the amount of storage used by the object program,

exclusive of buffers, and (3) a list of the decks and subroutines

that comprise the object program. The absolute location of the

origin for each deck or subroutine is given_as well as the deck
name. Unlabelled Common variables are in a control section named

//, which appears last in this list. At the bottom of the Memory

Map, the area of core reserved for input-output buffers is speci-

fied, as is the area of core not used by the program.

If the loader encounters any difficulties in loading the object

program, e.g., if a required subroutine is missing, a message to

this effect is printed after the Memory _p. If the program is

too large to fit into core storage or if after loading there is

insufficient storage for input-output buffers, appropriate messages

are printed. In these situations the programmer must take steps

to shorten the program or to use the overlay procedure.

Output of Computed Results (Logical Tape 6_

This printout will be as specified by output statements in the

object program. It may also include error walk-backs. {A job

is automatically terminated after 50 error walks.) If dynamic

dumping has been requested_the message DUMP NUMBER is

printed each time a dump occurs. This number also appears at

the beginning of the actual dump information with the debugging

output.
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(continued)

Debugging Output

Examples of debugging output are given in section 6.3.8.2 of

this manual. This output follows the standard tape 6 output

and precedes any other printed information.

Accounting Record

The accounting record consists of a printout of the programmer's

name, CAB number of the program, the J. O. number, the date,

the compile and load time, and the execution time. The two times

are accurate to 0.01 minute.

Preceding the accounting record and following all other printed

information, the number of lines of output is printed.

Output of Computed Results (Extra Tapes_

Any printed output requested on tapes other than logical tape 6

will appear following the accounting record. It is to be noted

that the total number of lines of output, as printed ahead of the

accounting record, includes the printout from these extra tapes.
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Overlay (Storage Allocation for Large Jobs)

Purpose

The overlay feature of the loader (IBLDR) of the IBJOB monitor provides

a means by which different parts of a program may utilize the same areas

of storage. In this way the jobs which exceed the limits of available

storage may be executed. The program is first divided into groups of

subprograms (called links). These links are then arranged by the pro-

grammer so that non-lnteracting links use the same storage area. Once

this has been done, the proper use of control cards causes the loader

to form what is called the overlay tape (at Ames, the disk is used).

Full details for the use of the overlay feature may be found on pages

29-33 of the IBM publication IBM 7090/7094 IBSYS Operating System,

IBJOB Processor which have been reproduced for distribution to

programmers.

Description

ORIGIN k

I
DECK 2

+
DECK 3

DECK 4

÷
DECK 5

4-
ALINT

..1.

I

DECK/6t
ORIGIN B

LINK 2

DECK T I

.L J DECK 9

,LINK I l LINK 4
/

DECK I0
J.

T

SUBROUTINELIBRARY LINK)
I

DECK 8

I

DECK IItLINK

l

THE OVERLAYSTRUCTURE

The sketch above illustrates in a schematic way the structure of an

overlay job. The six links of this job are shown as vertical lines.

Each link is composed of one or more individual subprograms (decks).

Link O, which includes the required programs from the Subroutine Library

Tape, is In core at all times. The loading of the other links is

effected by calling a subroutine belonging to that link. A rule in

the calling of links is that the llnk being called may not overlay the

calling link. Thus it can be seen from the sketch that a given link

may call one that is above it or below it in the "tree", but may not

call one that starts from the same origin. That is:

(a) A subroutine in link 0 can call a subroutine in any link, since

it is always in core, and is never destroyed by the other links.



(continued)

(b) A subroutine in llnk 3 my call a subroutine in llnk 4 or

llnk 5.

(c) A subroutine in link 2 may not call a subroutine in any

other llnk except llnk 0.

(d) A subroutine in llnk 4 may not call a subroutine in llnk 5,

but a subroutine in either llnk 4 or 5 may call a subroutine

in llnk 3 or llnk 0.

It is to be noted that if a subroutine in link 3 calls a subroutine

in link 4, and then subsequently calls a subroutine in llnk 5, then

link 5 overlays llnk 4. When a given link is in core, then all of

the links abov.____eit are also in core• Thus, when llnk 5 is in core,

llnk 3 and llnk 0 are in core• Note in the sketch that the Library

Tape Subroutine AL INT is shown in llnk I and not llnk 0. This is

accomplished by use of a $1NCLUDE control card in link I, which has

AL INT in its variable field.

Deck Makeup

.-->

*-=_

.---_

SJOB

$1BJOB

$DECK DECKI

$ORIGIN A

$DECK DECK2

$DECK DECK3

$DECK DECK4

$DECK DECK5

$1NCLUDE ALINT j

$ORIGIN A 1$DECK DECK6

$DECK DECK7

$ORIGIN A 1$DECK DECK8

$0RIGIN B I
$DECK DECK9

$DECK DECKI0

LINK 0

LINK i

LINK 2

LINK 3

LINK 4
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Deck Makeup - (continued)

$ORIGIN B 1
*--_ LINK 5

$DECK DECK11

$DATA

*-=k Special OVERLAY tab cards upon which should be specified the

deck makeup for each link.

The deck makeup of the previous example is shown above. The $DECK

cards within each llnk cause the indicated binary decks to be obtained

from disk. Source decks to be compiled or assembled may also be included

within a link and they are inserted ahead of the $DECK cards. The decks

and or $DECK cards for each llnk exeept llnk 0 are preceded by a $ORIGIN

card which names the origin for that llnk. An OVERLAY bab card obtain-

able in room 129 of the Data Reduction Building follows the $IBJOB card

and each $ORIGIN card. The programmer uses this card to list all the

decks bel_nglng to each llnk.

Note

The first llnk determines which level of IOCS will be loaded. If

"REWIND N" and/or "ENDFILE'_N" statements are used in the subsequent

links, but not in the first, minimum IOCS will be loaded without the

necessary routines; therefore "BASIC" must be specified in the variable

field of the $1BJOB card (columns 16-20) in order that the Job execute

correctly.
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MAP (Macro Assembly Program)
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COBOL (COn_non Business Oriented Language)
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7.2.1
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FORTRAN MONITOR SYSTEM (FMS)

Function

The FORTRAN MONITOR controls the FORTRAN II compiler and FAP (the

Fortran Assembly Program). In addition, if a Job is to execute, it

loads all the object decks and then searches the library tape for

any missing subroutines which are required. These are then loaded

and execution of the Job is begun.

FOR_kN II

Job Makeup

A FORTRAN II Job which writes a plot tape and contains debug macro

cards has the following composition:

I) PLOT card (solid blue)

2) EOF card (color/eatagory)

3) $JOB card (solid orange)

4) $SETUP (solid orange)

5) $EXECUTE FORTRAN (solid orange)

6) *XEQ card, if Load and Go (solid orange)

7) *LABEL, if FORTRAN compile (solid orange)

8) *SYMBOL TABLE (solid orange)

9) FORTRAN II source deck (brown stripe)

i0) END card (grey stripe)

(Items 7, 8, 9, and i0 may be repeated as often as necessary

for compiling all decks.)

*DEBUG card (solid red)

DEBUG MACRO cards (solid red)

Two * cards (solid orange) must precede the SDECK cards _f a

job does not contain debug macro cards.

ll)

12)

Note:

13) SDECK cards (solid orange)

14) _DATA card (solid orange)

15) Input data cards, if required. (Color is optional, but solid

orange cards and FORTRAN cards are excluded).
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Sample Job Makeup



Sample Fortran II Job

END

CPSO300 THIS IS A FORTRAN II SOURCE DECK. JOHN DOE

END

EMCNO. FOR PICKUP PHONE EST. TIME

FIRST COMMENT

BINARY DECK MAKEUP

CAB NQ FOR DATE PHONE MAIL

FOR PEN LINE Pt.OT,
MAX. DISTANCE
BETW1EEN pOiNTS

LABEL

A
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Control Cards

7.2.3.1

Jul/65
PLOT card _solid blue)

This card is used first by the DCS operator and later by the EAI

Dataplotter operator. It is the first card of every job which writes

a plot tape. The following is an example showing its usage:

• IO. FM

eAI

_.PI_YO _'o-_

_'A,t'F. SSE.T,JP PAt._ F.T.LE

XO. _f"tx,_,l No. Ro.

__? P_L t i

_T£ _ NAIL

fO_I!LZ_¢_,LQR, m_ . s A_ ¢Ns-r.

I ¢ ¢ _,/.. .,_.o

4- J ,i _ n.o

( ,/ ,,'<B._J- ._.o

_' / R.,Z

| I

L_AISEL

7.2.3.2

Jul/65

For a detailed explanation of this card see the section on Plotter

Usage (8.5.0).

EOF Card

This card is used by the DCS operator and follows the blue PLOT card if

one exists. It is prepunched with 7 and 8 in column one. The color of this

card identifies the job category in the following way:

Neutral - Standard Monitor DEBUG er RECOM Job.

Solid Yellow - Standard Monitor PRODb Job.

Solid Brown - Special Monitor DEBUG or RECOM Job •

Solid Green - Special Monitor PRODb Job.

Solid Salmon - Non-Monitor Job.

Solid Red - Priority Run (Available only from S. M. Crandall of CAB)
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(continued)

These cards are available in the operations office and will be

prepunched. A new card must be provided with each job and will

not be returned. It should be properly filled out with:

i) CAB number for the job.(_hls must be identical to the CAB number on the

SJOB card).

2) Name

3) Date

4) Pickup

5) Phone

6) Estimated Time (Execute Phase Only)

7) Additional tape assignments other than 5 for input, 6 for output, scratch

tapes, and print tapes• (See Magnetic Tape Usage, section 8.4.0)

Other information on this card is given to provide the user

with a checklist for deck makeup. If this card is omitted,

the job will not be processed but will be returned to the user.

-->

DECK

,.lOB

• OTHER

r

fs_ _1

CONTROL CARDS

LABEL

FIRST COMMENT

END

ID

KEQ

DATA

LIST

LIST8

FAP

CHAIN

DATE

SYMBOL TABLE

DATE PICKUP
11,1 5"

BINARY DECK MAKEUP

PHONE EST. TIME

FILE I PRINT

PROTECT

I

I
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_JOB Card_ solid orange

This card is used by the IBSYS monitor and follows the EOF card. If for

amy reason it is missing, the job will not be entered into the input queue•

It has the same format as the IBJOB $JOB cardl demcrlbed in sec_on 6.2.3.3.

7.2.3.4

Jul/65

7•2.3.5

Jul/65

_SETUP Card_ solid orange

All $SETUP cards follow the $JOB card, and they have the same format as

the $SETUP cards described in section 6.2.3.4.

_EXECUTE FORTRAN Card a solid orange

Since each job must be a separate entity as it enters the card reader,

it is necessary to name the exact system required for processing this

job. If the job is a FORTRAN II job as it is in this case, then a

$EXECUTE FORTRAN card must call the FORTRAN Monitor System into action.
This card must follow the $SETUP cards. It can be prepunched on a solid

orange card and has the following format:

Co lumn Content s

i- 8 $EXECUTE

16- 22 FORTRAN

XECUTE FORi'Rf4N...............

/I II I I I

I IIII

________________________________________________________________________________
t 2 3 4 5 6 7 II 9 IO II 12 13 14 1516 17 III 192021 2223242526 27 n2930 31323334 35X37 _3940 4142 43 ,1445 46 4'/ 48 0 50 5l 52 53 54 S5 SII 57_SISO$152S3S465UlITUnT9 Yl 72 n 74 757S 77 711_80

111_1_11_111111111_1111111_1111111111111_1_1_111111111111111111111111_11_1!

22222222222222222222222222222222222222222222222222222222222222222222222222222222

_333_3_33333333333_3333333333333333333333333333333333333333333333333333333333333

44444_44444444444444444444444444444444444444444444444444444444444444444444444444

_____55__555_5555_5_5_555555________55_______5_55_5_____55_5______55__55_5___5_5

66_666666666666_66666666_6666666666666666666666_66_666666666666666666666666666

77_777777777777777777777777777777777777777777777__777777777777777777777777777777

|88_8_8_i88_8_8_8_a_i_8___$_8__888

99999999999999999|9_99999999999999_9999999_99999999999999999q9999999999999999999
I 7 3 4 5 6 7 e 9 10 11 17 13 14 15 I$ 17 18 I]1 20 21 22 23 74 75 26 77 28 2g 30 31 3233 34 35 ]| 37 38 3114041 42 43 44 45 46 47 4149 50 51 52 53 54 55 56 57 58 59 MI 5c 62 |3 54 65 55 57 || W 70 il 72 73 74 7_ 76 77 71 79 80
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XEQ Card a solid orange

This card follows the $EXECUTE FORTRAN card and must be present in every

job which is to have an execute, i.e., a compute phase. It is independent

of the job classification, i.e., debug or production. If the job does not

have an XEQ card, it will not go into an execute phase regardless of any

other control card. The XEQ card which can be prepunched is always punched

on a solid orange card and has the following format:

Column Contents

1 Asterisk

7-72 XEQ (blanks ignored)

_ i, J__ _'!UL I I I • ti | , t I I III • I I II II II I I I

×EQ

I

I I

________________________________________________________________________________
! 2 3 4 S | ? a _ 1011 1213MI51S_II_212324_n__X_IO_N_UqM_gMmMgNNNM_M_Ul/MlIl_N_I_I_M

____1_1_1_11111111_1_1_______1__11__1_1___1______1__1__1________111__.___________

22222222222222222222222222222222222222222222222222222222222222222222222222222222

333333333333333333333333333333333333333333333333333333333333333333333333333_333_

_4444444444444444444444444444444444444444444444444444444444444444444444444444444

s 555s5i  5 s5s  5s   555  55s55 s55s5s  5s  5 5 s    55s55555 5555  5  55S5s5  

777777_77777777777777777777777777777777777777777777_77777777_7777777777777777777

99999_£9_999_9999_999999999999999999999999999999999999999999'9999999999999999999
t 2 3 _7 8 10 II 12 14 1516 17 _2_2_22232_252$27282|3_3_32]33_353_3_3_3$_42_3_7_$_53_575_5_5_4_5_6_6$_ _ 727374_ 787500

7.2.3.7

Jul/65
LABEL, solid oranKe

This card must occur as the first or second card of each deck within

a job. It may be preceded only by a SYMBOL TABLE card. It gives

the monitor the necessary information for labelir_ the binary decks

in columns?3-78. The label which is used on the binary deck is the contents

of columns 2-7 of the first card of each FORTRAN deck with a C in

column one. Columns79-80 contain the sequential numbering for the

deck. The presence of this card is essential to assist the operator

in separating binary decks. If a deck is not labeled_it will auto-
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(continued)

matically be destroyed. It is not practical to operate under monitor

control without this convenience. If the first comments card does

not have anything in columns 2-7, the deck is incorrectly labeled

and will again be destroyed. The LABEL card which can be prepunched

will be keypunched on a solid orange card with the following format:

Column Contents

1 Asterisk

7-72 LABEL (blanks ignored)

L_EL

me!

m i i

_____________________________________________________________________________oo_
I 2 3 4 5 i 7 I I 1011 12tIM_H 17HHN_23__3132_H_X_X31_4142_q_Q_NST_H_NUHIgU$1_M _H_HHN

_111111_11111111111111111111111111111111111111111111111111_11111111111________i___

22222222_22222222222222222222222222222222222222222222222222222222222222222222222

333333m333_333333333333333333333333_33333333333333333333333333333__33_3333333333

_4444444444444444444444444444444444444444444444444444444444444444444444444444444

555555555|5555555555555555555555555555555555555555555555555555555555555555555555

66666666666666666666666666666666666666666666666666666666666_66666666666666666666

77777777777777777777777777777__7777777777777777777777777777777777777777777777777

_8888___88888__8_____8__8_888_88_8888888_8888_8888_|__8_888_88____|_888_8888888_

999999999999999999999999_99999999999999999999999999999999999_99_9999999_99999999
I 2 3 4 5 6 7 9 9 10 11 12 13 14 t5 16 17 18 19 20 2122 23 24 25 26 27 26 29 30 3132 33 34 3536 37 36 39 4G 41 42 43 _ 45 46 47 48 49 50 51 52 53 _ 55 _ 57 58 59 5Q 5t 62 6_ 64 55 66 67 68 68 _ 7t 72 73 74 75 7_ 77 _ 7980

7.2.3.8

Jul/65

SYMBOL TABLE I solid orange

This card precedes the FORTRAN source desk to which it applies.

It may precede or follow the LABEL card. It must be included in

th_ compilation of any deck in which debug macros are to be

inserted. It signals the compiler to add to the binary deck for

that compilation all necessary information relating symbols and

statement numbers to locations. This card must be punched on a

solid orange card with the following format:
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(continued)

Column

1

7-72

"' fA LESYMBOL

I Hi I

I Hi I

Contents

Asterisk

SYMBOL TABLE

i in .... IH " "

(blanks ignored)

nun, ............... r....

________________________________________________________________________________
I 2 3 4 S I 7 I | 10111213N _I|_H_2122_24_27_313233_35_NnW414|_qqTq4|WSI_H_57MHHIlU_H_MTYM_N_ _nN_NHN

_1111111_1111_|1111_111111111111111111111111111111111111_11_111111111_11111_1_111

222222i22i22222i2222222222

33333333333|3i33B333333333

14444444144444444444444444

55555555555555555155555555

ss6s_s6sssIstsss6ssstsssss

77777777777777777777777777

18080881088008888888888888

22222222222222222222222222222222222222222

33.333333333333333333333333333333333333333

44444444444444444444444444444444444444444

55555555555555555555555555555555555555555

66666666666666666666666666666666666666666

77777777777777777777777777777777777777777

88888888888888888888888888888888888888888

2222222222222

3333333333333

4444444444444

5555555555555

6666866666666

7777777777777

8888888888888

9999999999999999999999999999999999999999999999999999999999999999999999999q999999
1 2 3 4 5 6 7 6 9 10 11 12 13 14 1515 17 _1020 21 2223242526 27282|303! 323334 35 36 37 _ 39 4G 4142 43 _ 45 46 47 4841_51 52 53 _ 55 _ 57 5| 59605162_U_|76859 70 _ 7273 747576 77 787960

7.2.3.9

Jul/65

DEBUG_ solid red

This card follows the last FORTRAN source program_if any is

presen_ and precedes all debug macro cards for a given job. It

indicates to the compiler that, at object time, debugging is

requested and enables it to process the following debug cards.

This card, which is necessary for every monitor job which requests.

debugging, may be prepunched. It is to be keypunched on a solid

red card with the following format:

Column Contents

1 Asterisk

7-72 DEBUG (blanks ignored)



7.2.3.9 (continued)

Jul/65

i i i i i i me m I

f DEBUGHal B

a

_________i______________________________________________________________________
1'2 3 4 $ 6 7 | | 10 n 12 1314 15t6 IT 11182021 22 23 24 25 n 27 M 29 30 3132333435N37383Q40444243_U47_4|_ U_M_STN_U$1_O_mNSTMW_ _T3M_)I 17 107080

IIil11111111111111111111111111111111111111111111111111111111111111111"1111111 II I I

22222222i2

3333333333

i44444i44|

5555555155

6666666666666666666666666666666666666666666666

7777777777|77777777777777777777777777777777777

i68888888860888880888860088S866888888808888866

222222222222222222222222222222222222222222

333333333333333333333333333333333333333333

444444444444444444444444444444444444444444

555555555555555555555555555555555555555555

666666

777777

888888

2222222222222222222222222222

3333333333333333333333333333

4444444444444444444444444444

5555555555555555555555555555

6666666666666666666666666666

7777777777777777777777777777

8888888888888886888888888888

99999999999999999_99_99_9999_999_9||i_9999199_999999999g9999999999999999999
I 2 3 4 5 6 7 | 9 10 t1 12 13 M 151& 17 18 1}_26 22232425262228293031 32333435N3PmM_42_4?qNN_ 52_55_57X596@ 5162 63 64 65 56 57 $8 65 70 71 7273 747575 77 767980

7.2.3.10

Nov/65

Additional * Cards

• Card, solid orange

* Card, solid orange

If a job does not contain debug macro cards it is necessary

that two c_rds with an * punched in column i precede the

$DECK cards.

I

________________________________________________________________________________

__1111_11111111111111111111111111111111111111111111111111111111111111_11111_1____

222222222222222222222222222222222222222222222222

333333333333333333333333333333333333333333333333

i44444444444444444444444444444444444444444444444

5555555555555555555555_5555555555555555555555555

6666666666

7777777777

1688866866

6666666666666666666

7777777777777777777

8688888888880800800

22222222222222222222222222222222

33333333333333333333333333333333

44444444444444444444444444444444

55555555555555555555555555555555

66666666666666666666666

77777777777777777777777

88018111116681600066666

6666666666666666666666666666

7777777777777777777777777777

6868868606686068660666600868

999999999999999999999999999999999_99999999999999999999999999a9999_99999999999_99
1 2 3 4 S 6 7 | 9 10 II 12 13 14 15 16 17 I| t| 20 2122 2324 _5 26 27 202| 30 3I 32 33 34 35_ 37 M 3| 4_ 41 42 43 _ 45 _ 47 404| _ 51 5| M _ 55 _ 5758 59 _ 5l 62 S) _ _ M 67 || _ 70 _ _ 73 _ 75_ 77 _ _
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SDECK, solid orange

This control card is necessary when a binary deck is to be loaded

from disk. There must be a SDECK card for each deck to be loaded

from disk. The SDECK cards precede the DATA card and have the

following format:

Column Contents

I-5 SDECK

16-21 binary deck label

':ECK EC0300

Hi Hi

l l

________________________________________________________________________________
1 2 3 4 5 $ 7 8 $ 1011 12 13 14 1515 17 _ 1920_ 22 23 24 25 26 27 n _ 30 3132333435_37M3040414243_45_47q49_51 _55_575850606182_65U$TUS$_ _ 72n_ _

11__1_1111__1111111111111111_1_11111__1111_1111__111___111111111111_1__1__1_____

22221222222222

13313333333333

41444444444444

55i55555555555

66666666666666

77777777777777

i8886666666686

2222222222

33|3i33333

4444444444

5|55555555

6666666666

7777777777

8888888888

22222222222222222222222222222222222222222222222222222222

33333333333333333333333333333333333333333333333333333333

44444444444444444444444444444444444444444444444444444444

55555555555555555555555555555555555555555555555555555555

66666666666666666666666666666666666666666666666666666666

77777777777777777777777777777777777777777777777777777777

86868886688866868666866668886680868888666866886668688668

99999999999999999999999999999999999999999_999999999999999999.q9999999999999999999
I 2 3 4 5 6 7 | $ 10 11 12 1314 1515 17 W Hl2021 222324 252$ 27 20_J3031 32 333435X37 X3$4041 42 43 44 40 44J 47 q 4$ 54D $1 52 53 S4 55 54157 54J 5| 6Q |IJ21L164LSMSTHS$_O 71 72 73}4 757_ 77 _J80

i HI ii i i

Note on aboye

binary deck label - Binary decks belonging to the FORTRAN II Card

Subroutine Library are labeled by ALSQ2, ALDER2,

ALGAX2, etc. All other binary decks are labeled

by the appropriate CAB number (EC0300, EC0301,

PS0500, etc.)



DATA n solid orange

This card immediately precedes the data for the execute phase of

the job and therefore is the last control card in the job.

It signals the monitor when it has finished loading binary

information and can start to execute.

The DATA card is necessary on every execute job and can be prepunched.

It must be keypunched on a solid orange card with the following format:

Column Contents

1 Asterisk

7-72 DATA (blanks ignored)

gl ]

]

O0000000iO0000
I 2 3 4 5 | 7 | |1011121314

11111111

22222222

33333333

14444404

55555555

_ IIII

OOO0000000000000
15 16 17 _ 1| _ 22 23_25_ _ M_

Ii11111111111111111111

2222222222222222222222

|333333333333333333333

4444444444444444444444

5555555555555555555555

6666666666666666666666

7777777777777777777777

6866880666888680116010

9999999999999999999999
t 2 3 4 5 i 7 | | 10111213M _1017_20_2223242526272825_

[ --_l I

66S66666

77777777

isnneoo6

99999999

II

O000000000000000000OO00OO000OO000000000OO000000000
_1 3233 34 35 X 37 31129 40 41 42 4,144 45 41 47 41 q 50 51 52 53 54 55 5& 57 5| 59 U 0152 i,llkl 05 N |7 H l| T0 /1 72 "/3 74 _ N T'/ 711N M

11111111111111111111111111111111111111111111111111

22222222222222222222222222222222222222222222222222

33333333333333333333333333333333333333333333333333

44444444444444444444444444444444444444444444444444

55555555555555555555555555555555555555555555555555

66666666666666666666666666666666666666666666666666

77777777777777777777777777777777777777777777777777

Iliillllilllllllilil166616888810011116666866668888

999999999999999999999999999999_19999999999999999999
31 32 33 34 35_ 37 35 31l 46 4142 4344 45 44147 4|41,1i4 51 |2 M 54 5,_55& 57 5| 59 g it 62 ILl |4 65 H ST H || 70 71n 73 74 75 _ 77 7| 79 |0

,,



7.3.0

Jul/65

7.3.1

Jul/65

Source Language Debu_in_ at Obiect Time

Introduction

In the current version of FORTRAN II there is included the facility

of obtaining selective dumps of a FORTRAN program as it is being executed.

The language for specifying these dumps is in FORTRAN type languag_ and

dynamic dumping is achieved by interrupting the object program at the

proper time, collecting the desired information, printing it, and then

returning control to the object program. This option may be used in any

main program or subprogram whlch has obtained the necessary information

at compile time and may also be used with double-precision or complex

arithmetic programs.

7.3.2

JLII/65

7.3.3

Jul/65

Compilation

To provide the object program with the information it must retain from

the compilation phase, the control card SYMBOL TABLE must be added to

the source deck. The format of this card is described in detail in

7.2.3.8. It precedes the FORTRAN program to which it.applies.

Execution

To notify the monitor that selective dumping is to be effective on this

job a second control card, DEBUG, is added immediately following the last

FORTRAN deck, if one is present, and ahead of the cards containing the

dump information. All the cards which transmit information for dynamic

dumping must precede the DATA control card. The format of the DEBUG card

is described in 7.2.3.9.

7.3.4

Jul/65

Debu_Macro Cards

7.3.4.1

Jul/65

Name Card

This card gives the name of the program to which the following debug macro



(continued)

cards apply and has the following format:

Column Contents

1 N

"7- 72 Name of subprogram

Blank if main program

Dump Cards

These cards stipulate the statement at which the dump is

desired, the frequency of the dumps, the criterion for

determining whether to dump, and the quantities to be

dumped. They are to be punched on solid red cards,

and the card format is



7.3.4.2

Jul/65

(continued)

Columns

l- 5

6

7- 72

Contents

Source statement number at

which dump is desired

Continuation number as in

FORTRAN

Field 1 $ Field 2 $ Field 3

Field i specifies frequency of dumps.

Its format is DUMP n I , n2 , n3 where nI , n2 , n 3

are decimal integers. A dump will then occur the nlth

time the source statement is executed and every nBrd time

thereafter until the source statement has been executed

n 2 or more times. If n3 is omitted, it is assumed to

be one as in D_ statements.

Field 2 specifies the criterion for dumping. Its

format is:

IF (VI _ V 2) aI, a2, a 3

where

VI, V 2 are single variables, either subscripted or

non-subscripte_or decimal constants. Subscripts must

be single unsigned integers. V I and V2maY not have

any additional signs used in the IF statement and must

be of the same mode. The action of dumping takes place

depending upon the words al, a2, and a 3. If (V1 _ V 2) is



(continued)

negative and a = NO, no dump1

aI = YES, dump

zero and a2 = NO, no dump

a2 = YES, dump

positive and a 3 = NO, no dump

a 3 = YES, dump

This field may be omitted entirely, i.e.

Field 1 $ Field 3

Field 3 specifies the locations to be dumped in

the same notation used in FORTRAN. The following

items are acceptable.

a. Subscripted or non-subscripted variables.

Subscripts must be single unsigned integers.

e.g. A(13), R, I, INDEX

b. Arrays of either mode_where the limits are

specified in the following way:

ARRAY(c- c')

where ARRAY is the name of the array and c and

c' are unsigned integers, c' > c. This will

dump all elements from c to c' inclusive.

e.g. A(3 - i0), I(6 - 14)

c. Common data, where this region can be defined

either by COMMON DATA_which dumps the entire

block_or CC_@40N DATA (S1 - $2)



7.3.4.2
Jul/65

7.3.5
Jul/65

7.3.5.1
Jul/65

(continued)

C.

do

(continued)

where S 1 and S 2 are unsigned integers S 2• S1.

This dumps the range of CO_ON from S 1 to S2

inclusive,

e.g. COMMON DATA (15 - 30)

Program data_where this region is defined by

PROGRAMDATA which dumps all data of this sub-

program that is not in COMMON.

Notes

Array Restrictions

In this debugging system arrays may only be one-

dimensional. Therefore, if the array which is of

interest is 2- or 3-dimensional, the elements must

be located by the proper single unsigned integer.

proper value can be computed in the following way:

Given: array A of dimension (L, M, N).

To find: the (I, J, K) element as A(NO).

NO = I + (J - 1)L + (K - 1)(L)(M).

e.g. AR dimensioned (4, 3, 7)-

to find AR(2, 2, 4) element.

NO = 2 + lJ4 + 3.4-3

= 2+4+36

= 42

AR(42) represents AR(2, 2, 4).

The



G-Format

All dumps are in a new format know as the G FORMAT.

This format decides on I, E, or F format according to

the following rules.

a. If a location contains information conforming to the

integer format of FORTRAN, i.e., OXXXXXO00000, the I

format is used for printing.

b. Otherwise, the location is assumed to contain a

floating point value. If the quantity is less than

.1 or greater than lom+l(where the field is defined

as G_._), E conversion is used; otherwise, F conversion

is used.

c. Output is intermixed with programmed output and

identified by subprogram name, statement numbe_ and a

count indicating the number of times the statement

has been executed.

7.3.5.3

Jul/65

Timin 6

The following table describes the time at which a dump is

taken for those FORTRAN statements which may be dumped.

Statement

Arithmetic

IF

Dump Occurs

After evaluation

After evaluation of expression but

before transfer



7.3.5.3
Jul/65

(continued)

Statement

GO TO (unconditional

and computed)

RETURN

CONTINUE

INPUT/OUTPUT

Dump Occurs

Before transfer

Before transfer

Before execution

Before execution

7.3.5.4

Jul/65

Placement of DUMP Cards

DUMP cards may not be placed on the following

FORTRAN statements

CALL

DO

GO TO (assigned)

7.3.5.5

Jul/65
Storage Requirements at Execute Time

Number of extra locations = 60 + 2 * number of

different statements at which dumps are requested

+ 26 for each DUMP card without an IF

+ 32 for each DUMP card with an IF

+ storage for each item in Field 3 as follows:

each single variable 6

each array 23

each COMMON data or

Program data 15



7.3.5.6
Jul/65

Table Limits

Dumps may occur in no more than 20 subprograms. Maximum

number of different statements at which dumps may occur

in any one program or subprogram is 10.

Maximum number of different statements at which dumps

may occur for a program and all its subprograms is 25.

Maximum number of Symbol Table entries per program or

subprogram is 500.

7.3.5.7

Jul/65
Output Limit

There is a limit of lO00 lines of debug output.

7.3.5.8

Jul/65

CONTINUE Statements

CONTINUE cannot be used as a dummy statement on which

to insert a debug macro. A = A is a better statement.

7.3.5.9

Jul/65
Use of Names in Debug Macros

To dump a variable by means of a debug macro the name of

that variable must occur in the symbol table for that

particular routine. This condition is satisfied only if



7.3.5.9
Jul/65

(continued)

the nameof the variable appears in an executable statement

in the routine. It is not sufficient that it appear in the

specification statement of COMMONor DIMENSION.

7.3.6
Jul/65

SampleProgram
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7.4.0

Jul/65
Post Mortem Dumpin_

7.4.1

Jul/65

Introduction

The two subroutines, CRISIS and P_ST_are used for obtaining a post-

mortem dump in a FORTRAN II program. The main program and each subroutine

should contain a CALL CRISIS statement which specifies the dump regions

for the post-mortem dumping routine (P_ST). Post-mortem dumps will be

taken for all DEBUG or REC_M runs and for PR_Db runs which have been

terminated by manual intervention or by a floating point overflow.

During a PR_Db run P_ST is executed only if a CALL P_ST statement

was used by the programmer. Writeups for CRISIS and P_ST are included
here.



7.4.2
Jul/65

PURPOSE:

USAGE:

CRISIS

Specifies those regions in each program which the

engineer wants printed out in his post-mortem dump.

CALLCRISIS (SS, FS) where

SS = starting location of the dumpregion

FS = terminal location of the dumpregion

All argumentsmust appear in groups of two.

1. Storage Assignments

a. Unsubscripted variables not in COMMONare

assigned storage in reverse alpha-numerical

order, i.e., from ZZZZZto Allll.

b. Subscripted variables, or arra_s_ not in

COMMONare assigned storage first with respect

to the dimension of the arrays, but in

reverse order, i.e., 3, 2, l_and secondly

in reverse order of their appearance in the

DIMENSIONstatement. Therefore the first

named, lowest dimensioned array will occupy

the highest memorylocation. This storage

will immediately follow the storage of the

unsubscripted variables.

c. CCMMONstorage is assigned in reverse order

of the naming of the variables and arrays

on the COMMONcard.



7.4.2
Jul/65

USAGE:

CRISIS (continued)

(continued)

2. Notes

a. Whendumping arrays in COMMON,using an array

namefor a starting location does not dump

that array. Its storage lies ahead of the

location of its name. Therefore if that

array is desired in the dump, its name

maybe subscripted by its maximumsize, R(20).

b. WhenEQUIVALENCEstatements are used with

namesin COMMON,the storage assignments in

COMMONare changed. With careful analysis

of the storage map, correct CRISIS state-

ments can be written.

c. Nomore than _0 CALLCRISIS statements maybe

executed in a single Job. If the program

attempts to do this the following message

will be printed;

LIMIT ON SIZE OF CRISIS TABLE EXCEEDED

The Job will not be terminated; however, all

further CRISIS statements will be bypassed.

CRISIS also sets up the conditions for

initiating an IDUMP if such is necessary.
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USAGE:

SOURCE:

REQUIREDSUBROUTINES:

CRISIS (continued)

(continued)

d. Output is described in the section on

7090 OUTPUT.

e. If CRISISdoes not have at least two arguments,

the entire statement is ignored.

3. EXAMPLE

COMMON R, S, T, A1, BETA, RI, G2, L, DN

DIMENSION L(IO), DN (i0, 20)

CALLCRZSZS(G2,R, 7.7.,_, L, DN (i0,_))

AL CRISIS (written by V. L. Sorensen)

)SAVE(, DUMP, EXIT, )IDP(
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PURPOSE:

USAGE:

POST

Controls all selective post-mortem dumping from

regions defined by CRISIS.

CALL POST

Gives a post-mortem dump and terminates the Job.

Routine is also called by

1. EXIT if Job is in DEBUG or RECOM classification.

2. FPT if floating point overflow occurs.

3. Puc

If the specifications for the regions are in error,

messages indicating this will be printed during the

dumping process. These are listed below.

1. CORE SPANNED - 0MIT DUMP

This occurs when one of the limits of the dump

region is in COMMON and the other is not.

2. DUMMY VARIABLE - DUMP MODIFIED

This occurs when at least one of the limits of the

dump is a dummy variable of the subprogram. The

dummy variable is replaced by the highest storage

location of the subroutine.

3. BEGINNING DUMP OMITTED

This occurs when the CRISIS statement is incorrectly

written, i.e., the arguments do not occur in groups

of two.
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SOURCE: Written by V. L. Sorensen

REQUIRED SUBROUTINES: DUMP, CRISIS, UNIT(
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Conversion of FORTRAN II to FORTRAN IV

While FORTRAN II jobs can be processed by the FORTRAN Monitor System in

IBSYS, theywill not operate under the IBJOB monitor. Incompatibility

exists at both the binary and source deck levels. Since it may be

desirable to prolong the operational period of a job by converting it

to FORTRAN IV, a program exists to assist in this conversion called

SIFT (Share Internal Fortran Translator). Details for usage of this

program are in APPENDIX B.

7.6.0

Jul/65
FAP [Fortran Assembly Program)
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GENERAL DCS OPERATING INFORMATION

Job Priorities

Every job which is processed on the 7040/7094 DCS system is given a job

priority. This priority is used to position the job in the input queue.

After a job has entered the card reader, DCMUP computes this priority using

both the line count and the time estimates specified on the $JOB card.

Short jobs are given a higher priority than long jobs, and the following

method is used to determine this priority:

i) Equal weight is given to thousands of lines of output and

minutes. A magic number (MN) is computed as follows:

lines
MN = minutes + --

I000

Example: Time estimate = 2.50 minutes

Line count estimate = 6050 lines

MN = 2.50 + 6050

I000
= 2.50 + 6. 050

= 8.550

The range of priorities for MN is:

MN = 0 - 4.999 Assigned priority 3

MN = 5 - 9.999 Assigned priority 2

MN = i0 - 14.999 Assigned priority i

MN = 15 - over 15 Assigned priority 0

Priority 3 jobs are run first, 2 second, 1 third, and 0 last.

2)

3)

Examples: Time Est. Line Est. MN Priority

5.00 5000 I0.000 I

i0.00 5000 15.000 0

2.00 2000 4.000 3

2.00 5000 7.000 2

2.55 625 3.175 3

If the time and/or line count estimate is not specified, the

system limits will be inserted. The system limits are:

Production job: i0 minutes, 5000 lines (priority 0)

Debug or Recom job: 5 minutes, 5000 lines (priority I)

If it is necessary to over-ride the above priorities in order to

expedite special rush jobs, the DCS operator should be notified.

In addition, the job must include a red EOF card obtained from

S. M. Crandall at CAB.

Since time and line count estimates refer only to execution time and

output, the programmer can make low estimates and always receive priority 3
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(continued)

for jobs which are only to be compiled.

As described in an earlier section (6.2.3.3) the time and line count
estimates on the SJ_Bcard are used to terminate a job. The progran_ner
should makecertain that these estimates are correct. If a programmer
estimates 30 minutes, the job will run 30 minutes unless stopped by
calling EXIT or exceeding the line count estimates.

Job Handlin_

Use of EAM Equipment

Certain work can be done by EAM operators to assist the programmer with

job preparation. The EAM equipment at CAB is in Room 129A_and any work

to be done for the programmer should be placed in the appropriate box in

Room 129. The services offered are:

i) Keypunching

2) Reproducing decks

3) Interpreting decks

4) Listing decks

5) Sorting decks

6) Re-sequencing decks

Two keypunches are available in Room 129 for programmers who have very

small amounts of keypunching and wish to do it themselves.

Keypunchin_ Standards

Whenever possible all jobs submitted for keypunching should adhere to

certain standards. In this way they can be punched correctly and more

quickly.

I) Use a standard form (available at CAB) for source decks_and follow

field specifications. Extra blanks should be indicated by writing

a lower case red "b" where they belong. The first card of every

source deck should be a comments card containing its CAB number

and the programmer's name.

2) Use standard forms for data cards (available in Room 129 and

from stock).

3) Write legibly with a dark pencil and stay within the guide lines

on the forms. Extra boxes on a line or extra lines on a form should

not be added unless it is certain that they can be clearly understood

and easily read.
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(continued)

4) Specify card colors:

a) Control cards, orange

b) Debug cards, red

s)

c) FORTRAN IV decks, grey stripe FORTRAN cards

d) FORTRAN II decks, brown stripe FORTRAN cards

e) Rose-stripe FORTRAN cards are never used.

f) Data cards, any color except those listed above.

Sequencing is recommended for both source and data decks. It is

helpful to both the DCS operator and the programmer.

6) Distinguish carefully between characters that are easily confused:

Job Submittal

Numeric 0 O

Alphabetic 0

Numeric 1 [

Alphabetic I

Numeric 6

Alphabetic G

Numeric 2

Alphabetic _!

After all the source decks and input data cards have been keypunched and

checked, the decks are assembled for submittal to the 7040/7094 DCS. The

programmer should briefly check:

i) That the appropriate E_F card is being used,

2) That all necessary control cards, source decksjand input cards

are included, and

3) That SDECK cards are included for all necessary binary decks which

are to be loaded from disk.
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(continued)

The Job is then deposited in the appropriate box in Room 129 where

it is picked up by the I)CS operators for processing.

8.2.4

Jul/65
Job Pick-up

The programmer is notified when his job has been completed, and the job

is placed in the appropriate box in Room 129. A decollator is available

for the programmer's use if he wishes to remove the carbon paper from

his listings.
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Job Accountin_ Procedures

CAB Number Assignment

When a large group of research personnel uses the computing facility,

it is inevitable that there be some duplication. However, this is

always unfortunate and usually results in inefficient use of both time

and manpower. In an attempt to minimize this, it is advisable that

CAB have a general familiarity with all problems that are operating

on the DC S. For administrative purposes it is essential that there

be concentrated in one place a general knowledge of all computing

projects. This also may enable CAB personnel to familiarize the user

with other activities which parallel his interests. To assist the

user in providing this information there is a form available at CAB

which should be filled out for every new computing project. This

form also serves as the request for the assignment of a CAB number.

This form, a copy of which follows this section, includes the names

of both the scientist and the programmer, the job order number, a

brief description of the physical problem, a writeup on the mathe-

matical techniques involve_ and finally, it gives an estimate of

computer time needed. This may be somewhat difficult to do but it

must be emphasized that it is only by this technique that CAB gains

any knowledge of what the Center's needs and requirements are. No

attempts are made to enforce this estimate; it is only an indication
to CAB.
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Description of the Form

CAB NO.

BRANCH

J.O. NO.

ENGINEER

DATE

PROGRAMMER

PHYSICAL DESCRIPTION

MATHR_dATIC_ TEC_IQ_S

JOB MAGNITUDE

To give some assistance to the e_ineer in filling out this

form there are below several categories for the physical descrip-

tion and for the mathematical techniques. If one of these is

applicable to the project, the engineer may Just use the code

number to satisfy the description. If he f6els that a little

more detail would be beneficial to =ABpersonnel, he may elaborate.

If the subjects do not cover his proJect_he will brlefly describe
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it. More than one code numbermaybe used if the problem is

of that complexity.

Physical Problem

lo

2.

3.
4.

5.

o

7.
8.

.

i0.

ii.

12.

13.

14.

15.
16.

17.

18.
19.
20.

21.

22.

23.

Aerodynamics, Aircraft

Aerodynamics, Missiles and Space Vehicles
Aircraft

Aircraft Safety and Noise

Atmospheric Entry

a. drag devices and forces

b. reentry maneuvers

Astronomy

Astrophysics

Behavioral Studies

a. psychology

b. personnel selection and training

Co human engineering

Biomedicine

Biochemistry

Biology

Chemical Engineering

Chemistry, Inorganic

Chemistry, Organic

Chemistry, Physical

Cosmochemsitry

a. Chemistry of planetary and celestial bodies

b. interstellar space

Communications and Sensing Equipment, Flight

Communications and Tracking Installations, Ground

Electronics

Fluid Mechanics

a. hydrodynamics

bo magnetic-fluid dynamics

Geophysics and Geodesy

a. meterology

b. ionosphere

c. seismology

do solar streams

e. planetary atmospheres

Guidance and Homing Systems

Launching Facilities and Operations
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_o

25.
26.

27.
28.

2_Q

30.

31.

32.

33.

34.

35.

36.

Launching Dynsmlcs

Materials, Engineering

Materials, Other

a. lubrication and wear

b. sealing compounds

c. hydraulic fluids

d. coolants

e° shielding materials

f. igniters

Mathematics

Missiles and Satellite Carriers

a. weapons

b. sounding rockets

c. satellite launchers

Navigation and Navigation Equipment

Physics, Atomic and Molecular

a. structures

b. spectroscopy

Co periodic system

Physics, Nuclear and Particle

a. radiation

bo nuclear reactions

c. structures

d. force fields

Physics, Solid State

a. cryogenics

b. crystallography

c. semiconductors

do theories of elasticity

e. plasticity

Physics, Theoretical

a. classical mechanic_ other than fluid mechanics
b. magnetism

c. optics

d. acoustics

eo wave and quantum mecb_nics

f. thermal radiation

Piloting

Power Sources Supplementary

a. auxiliary sources

b. batteries

c. solar and nuclear generators

Propellants



8.3.1

Jul/65
(continued)

37.

38.

39.
40.
41.

42.

43.
44.

46.

47.
48.
49.
_0.

52.

53.

Propulsion System Elements

a. injectors
b. nozzles

c. heat exchangers

d. pumps

Propulsion Systems, Air-Jet
ao turbojets

b. ramjets

c. propeller systems

Propulsion Systems, Liquid-Fuel Rockets

Propulsion Systems, Solid-Fuel Rockets

Propulsion Systems, Electric

a. ion Jets

b. plasma Jets

Propulsion Systems, Nuclear

Propulsion Systems, Other

Propulsion Systems, Theory

Research and Development Facilities

Space Mechanics: orbital calculations and observations
Satellites

Space Vehicles

Simulators and Computers

Stability and Control
a. aircraft

b. missiles

c. spacecraft
Stresses and Loads

a. calculation methods

b. structural tests

c. fatigue
d. vibration and flutter

e. aeroelasticity

f. stress analysis
Structures

Vehicle Performance

a. specific flights

b. observed performance



8.3.1

Jul/65

(contim_d)

Mathematical Techniques

i. Partial differential equations (please include order)

a. elliptic

b. parabolic

c. hygerbollc

do mixture

2. O_dinary differential equatlog.s (please include n_ber

of equations in system, order and degree)

3- Integral Equations

4. Quadratures

9- Simultaneous Algebraic Equatioas

°

8.

a. Linear

b. Non- Linear

c. Matrix Manipulation

d. Other

Roots of Equations

a. polyncmlals

b. non-polynomials

Interpolation

Curve Fitting

a. Least Squares

b. Tchebycheff

c. Harmonic analysis

d. Other
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9. Series

a. Summation

b. Manipulation

10. Special Functions

ao

b.

c.

d.

Bessel Functions

Legendre Polynomials

Elliptic Integrals

Others

Ii. Statistics, Probability
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Machine Rental Charges

The rental of the 7040/7094 is charged to the J.O. which is used

on the $JOB card for that particular job. 7094 time is computed by
the use of the internal timer on the 7040 and measures the time the

job is actually operating on the 7094. 7040 time is computed by

taking the total lines of output and dividing it by 1200 to give

minutes and hundredths of minutes used on the 7040. These two times

are multiplied by a cost per minute figure determined each month

from the actual rental paid on each machine. Since the rental figure

varies each mont_as well as the total utilization, this figure is

not fixed. However, to permit calculation for work orders and job

orders a few guidelines can be given.

. Job order requests must include 7094 time and 7040 time. 7094

time can be estimated at $500 per hour_and 7040 time is approximately

the same cost. However, to get an hourly figure, it can be assumed

that 75,000 lines of output (this includes compilations) can be
produced in one hour.

2. Work order requests require only 7094 time, and therefore the

amount of money may be estimated at $500 per hour.

One final point, while the job order is charged for machine rental,

the Center has a machine rental allocation independent of research

and development funds_ and all charges against job orders for machine

rental are taken from this fund. This means that using the computing

facility does not take money from research and development work.

8.3.3

Jul/65

Work Orders

Because machine time must be charged to the user's job order, it is

essential that CAB have authorization to do a specified amount of

computing. This is accomplished by submitting to CAB a work order

stating the amount of 7040/7094 time required for a given project.

This project is defined by naming the CAB numbers which are involved.

Work will be done until this time is used_ and at that time the engineer

will be notified that the job is inoperable until further time is

requested.

8.3.4

Jul/65
CAB Accounting Procedure

To provide the user with information on the amount of computer time

he has used, and how much time remains on his work order, CAB does

some preliminary accounting and produces bi-weekly reports giving

these figures. This is posted in the DCS operation area for reference.



8.4.0
Jul/65

8.4.1
Jul/65

8.4.2
Jul/65

Magnetic Tape Usage

Introduction

Magnetic tape, because of £ts reliability and ease of handling, is

presently the best means of storing large volumes of data. It is

therefore necessary for users of computers to understand how information

is stored on tape and how to program using tapes.

Definitions

To assist in this description, a few definitions are required.

l)

2)

3)

4)

5)

6)

7)

8)

9)

io)

II)

Bit - One binary digit, either 0 or I, stored in any one of

6 parallel channels or tracks on the tape.

Character - Six bits of information stored across the width of the

tape encoded to represent alphanumeric characters and symbols.

Byte - Six bits of information stored across the width of the tape.

Word - Six characters or 36 bits of information (applies to

7040/7094).

Record - Continuous stream of words on tape.

End-of-Record Gap - 3/4" of blank tape between records produced by

the output command writing the tape.

End-of-File - 3-3/4" gap of blank tape followed by a tape mark.

Tape Mark - Special character at the end of the 3-3/4" gap which
is used to denote the end of a file.

File - A group of records separated by an end-of-file (EOF).

Parity - A bit in a seventh track on tape used to check the lateral

validity of the recording in the six data tracks.

Binary - Tape which contains multiples of 36 bits of information

and has odd parity, i.e., the total number of lateral ones in the

seven tracks is odd. Tape written by a FORTRAN WRITE statement

without a Format generates tape of this type.

12) BCD - Tape which contains multiples of 6 characters of information

and has even parity, i.e., the total number of lateral ones in

the seven tracks is even. Tape written by a FORTRAN WRITE state-

ment which includes a Format generates tape of this type.
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13) Redundancy- Loss of parity i.e., on BCDtape there is odd parity.

i4) Logical Record - A term applied to all words transferred by a

single input/output statement in either FORTRAN or machine

language. One logical record may be composed of one or more

physical records.

i5) Physical Records - The information contained between two end-of-

record gaps. The number of words in this record may be limited

by a system design - in FORTRAN, binary records are no longer

than 256 words; in the DCS system tapes have 460 words in each

physical record.

16) File Protection Ring - A plastic ring inserted in the back of

a tape reel to permit writing on the tape.

17) Buffer - A block of storage which either receives input information

before the program needs it or which holds output information

prior to it being written on an output device.

18) Density - The number of characters or bytes written per inch

of tape, currently 200, 556 or 800 characters per inch.

19) Load Point - The reflective marker at the beginning of the tape;

recording of data starts beyond this marker.

20) Blocked Records - Physical records of 460 words which have been

generated by transcribing physical records of arbitrary sizes

which were generated on devices other than the DCS.

21) Deblocked Records - Physical records of arbitrary sizes which

have been generated by transcribing 460 word physical records

into those specified by the 7094.

Logical Tapes and Buffers

To permit simultaneous use of tapes, they are physically attached to

one of several input/output channels. The user, however, specifies a

tape by a logical tape number and the system assigns the appropriate

physical unit. At Ames logical tape 5 is the system input device

(SYSINI) and logical tape 6 is the system output device (SYSOUI).

This leaves six magnetic tapes with logical numbers 7 through 12

available for use by the programmer. Logical tape 3 may also be used

for temporary storage of information which is not to be saved after

execution is terminated. In FORTRAN IV the mode of the logical tape

is controlled at job execution time. Logical tapes 7 through 12 are

assigned modes by the system as follows:

7 BCD 8 BINARY

9 BCD i0 BINARY

II BCD 12 BINARY
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(cont Inued)

If, however, a programmer needa more BCD or binary tapes than the

system permits, he may change the mode in the following manner:

From BCD to binary:

LOGICAL TAPE NO SUBROUTINE REQUIRED
7 BIN07

9 BIN09

II BINII

From binary to BCD:

LOGICAL TAPE NO. SUBROUTINE REQUIRED
8 BCD08

I0 BCDI0

12 BCDI2

SDECK cards must be supplied for these subroutines but these sub-

routines are never referenced by the programmer. The system will

make the necessary adjustments.

All the storage not used by the program is dlv_ded into many sections,

or buffers, each of which can hold either one card image, one llne

of print, or one binary record. (Section 5.4.0). Since a card image

contains 80 characters, 14 words (84 characters) are assigned to the

buffer for the system input tape. The maximum length of all other

BCD records is one line of print (22 words or 132 characters), and

22 word buffers are assigned to BCD tapes other than logical tape 5.

Binary records written by FORTRAN, regardless of their logical length,

are divided into physical records that do not exceed 256 words so

256 word buffers are provided for binary tapes. When a variable tape

number is used, i.e., WRITE(N), the system does not know at load time

what logical tape numbers will be used a exectulon time. Therefore,

it must provide buffers to handle all tapes that are on the system

and this results in an excessive use of core space and may over-run

core. Several routines have been wirtten to eliminate buffers for

logical tapes not used in the job. If the user wishes to remove

logical tape numbers available for a given job, he may do so by adding

the appropriate $DECK cards to his deck makeup. The deckname for

each tape which is not to be used follows:

LOGICAL TAPE NO. BINARY DECK

3 DUM03

5 DUM05

6 DUI_)6

7 DUMO 7

8 DUM08

9 DUM09

I0 DUMI0

II DUMI i

12 DUMI2
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DCS Tape Information

Int roduc tion

Since the DCS has disk as well as tapes available for storage, the

system uses the disk whenever the programmer uses a tape unless the

system has been directed otherwise. This information is transmitted

to the system by the $SETUP card described in detail in Section 6.2.3.

Such a system permits storage on the disk for the execution period of

a job, but all information which must be retained beyond this time

requires the use of a physical tape. Physical tapes can be placed

in three categories:

l) Those generated by the DCS and used only by the DCS.

This is the simplest since, although it does require a $SETUP

card, it does not require blocking or deblocking and in general

will be acceptable to the system.

2) Those produced by the DCS which serve as input to a device or

computer other than the DCS.

3) Those prepared on a device other than the DCS which are used as

input to the DCS. These last two classes can generate serious

problems. The following discussion will outline some recommended

procedures when the user has need of this type of usage.

Density

As previously stated, devices can write tape at different densities.

Normal DCS operation processes tapes at 800 cpi. Therefore, if the

external devices used absolutely require any other density, this

information must be transmitted to the DCS operator. This is done

by a note on the EOF card (Section 8.4.5). The only exception is a

plot tape where the density is set automatically when the word PLOT

is encountered on the $SETUP card.

Record Size

To optimize the use of the disk (Section 6.2.3.4) all tapes processed

by the DCS have a fixed physical record size of 460 words. It is

rather unusual to have an external device process this same fixed

record size. Therefore, records on input tapes must be consolidated

into physical records of this size (blocked) and output tapes must

have physical records of this size separated into appropriate physical

records as specified by the program (deblocked).

Deblockin_ of Output Tapes

The problems of deblocking for plotting, printing, punching and

transmittal are usually not too severe although such activity may

become time consuming.
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Blockin_ of Input Tapes

The blocking of input tapes has several danger areas:

I) The original physical records are greater than 457 words.

2) The level of magnetization between the two tape transports may

vary and cause excessive redundancy.

3) There may be several short (less than three words) binary records.

4) The total number of characters is not a multiple of 6.

5) The total number of bits is not a multiple of 36.

A brief discussion on each point:

i) Records larger than 457 words are blocked on the 7040 operating alone.

This results in much slower service and a certain amount of

inefficiency•

2) Serious redundancies almost force regenerating the original tape.

If there is sufficient data that a redundant record may be accepted

with no serious effect, the tape may be copied and the redundancy

problem eliminated.

3) Short binary records are discarded as noise after one read of a

redundancy occurs. Avoid records less than three words.

4) The final n characters (n<6) which form an incomplete word

produce a redundant record and the tape cannot be blocked on the

7040 alone.

5) The final n bits (n<36) which form an incomplete word produce

a redundant record and the tape cannot be blocked. It is obvious

from the preceding discussion that if the user can exercise

judicious control over the original method of generating the tape,

many later problems can be avoided.

Maximum Number of Files

No more than 80 files of information may be blocked or deblocked, if
the disk is used.

End-of-File Card

Definitions for notations on the EOF card are:

I) Logical tape number - The number 7, 9, or II for a BCD tape,

8, I0, or 12 for a binary tape, which is used in the program to

designate a particular tape to be read or written during the

execution phase of the job. Logical tapes 5 and 6 and scratch

tapes are not listed on the EOF card. A maximum of 6 tapes can

be mounted for a given job.

2) Mount - If the library number of a tape appears in this column,

that tape is to be mounted on a tape transport; if the word ASSIGN

appears in this column, a tape is to be assigned a library number

and mounted on a tape transport; if PLOT appears in this column,

a plot tape is to be generated.

3) File Protect - Protect the tape designated under "Mount" from

being written on during execution of this job by removing the

file protection ring from the back of the tape reel.
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4) Print - This tape, written during execution of this job, is to be

unblocked and printed off line. The number of files to be printed

should be specified.

5) Punch - This tape, written during execution of this job, is to be

unblocked and punched off line. The number of files to be punched,
the approximate number of cards and the card color to be used should

be specified.

Magnetic Tape Library

Since tape usage is extensive in this installation, certain rules for

handling them must be established.

l) All tapes containing permanent information are given a library number

when removed from the machine, with the exception of PLOT tapes.

This number uniquely identifies this information for the operators.

A tape number with a trailing U indicates the tape is unblocked;
all others are blocked.

2) The programmer is given a white IBM card on which is punched the tape

number, the programmer's name, the CAB number of the job and the date
of creation.

3) An assigned tape is reserved for the programmer's exclusive use until

he releases it. This is done by punching the release date on the IBM

card, signing it and returning it to the DCS operators. If the tape
is transmitted, the user should write on the card "Transmitted to

on (date)". Tapes should be released as

soon as possible.

Recommended Tape Usage Procedures

i) All auxiliary tapes used by a program should be rewound at the beginning

of a program.

2) Tapes should be rewound during execution when they are no longer used.

This saves time and money.

3) A tape must contain at least one end-of-file, if data has been written

on it. More may be used to separate batches of information; in

this case there must be a terminal end-of-file. Otherwise the tape

runs away or erroneous data is processed.

4) ENDFIL permits a programmer to manipulate tapes when a job is

terminated by no more input data on tape 5. This routine may be
used to write terminal end-of-files.

5) Utility programs are available to obtain more information from tapes

which are involved in debugging problems.

6) Tapes which contain data that are difficult or impossible to recreate

should always have a copy for backup.



8.4.8
Jul/65

Subroutines

There are two classes of data which can be read or written by the DCS:

I) Those which can be handled by FORTRAN statements

2) Those which require special input/output routines. In addition, there

is the need to manipulate multi-file tapes and to examine data which

are currently on tape. A list of routines for these functions follows:

Reads physical binary records of arbitrary length.

Reads physical BCD records of arbitrary length.

Reads physical records of BCD or binary tape of unknown

and arbitrary length.

AL BIBC Writes non-FORTRAN records in both BCD and binary modes.

AL NDID Manipulates tapes containing non-FORTRAN records.

AL LOCATE Positions multi-file tapes containing FORTRAN records.

AL TPDP Dumps magnetic tape files (BCD or binary) and prints

descriptive information of each physical record in the file

being dumped.

AL TPSR Counts the total number of physical records in a file and

prints descriptive information for the first three records.

AL STAK Copies BCD or binary files from a tape onto a master tape

and prints a sun_nary sheet. Mixed mode files may not be stacked.

AL BNIN

AL BDIN

AL NOWD



8.5.0
Jul/65

Plotter Usage
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Introduction

Two Electronic Associates, Inc. (EAI) Dataplotters are available

to assist the programmer in preparing a visual representation of data

generated by a computer program. These plots may range in complexity

from a simple unlabelled "quick look" plot to a finished figure

suitable for inclusion in a report. This section describes the plotting

hardware, the available subroutines and their functions, and the

instructions and restrictions for preparing plots.

Plottin_ Hardware

These two units are X-Y plotters which accept IBM-compatible magnetic

tape as input. They have a 30" by 30" plotting table equipped with a

pen and a 48-character symbol printer and an Ampex TM-4 tape transport

which reads binary-coded decimal (BCD) tape at a density of 200 characters

per inch. The plotters also have all the necessary hardware to convert

the digital input to the analog voltages which are used for the actual

plotting. All information to the plotters is in the form of six-character

words, with one character being a command code which determines the

action taken by the plotter. Records on a plot tape contain at least

two such words. The coordinate of the points to be plotted consistsof

a sign, a command code, and four digits of data. Two modes of plotting

are available, AUTO and FREE RUN.

In the AUTO mode each set of coordinates may be precisely plotted by

either the pen or the symbol printer. With the pen, the plotting is

done as a series of discrete points or as lines connecting successive

points. With the printer, one of the following 48 symbols is printed

at each point:

the numbers 0-9

the letters A-Z

special characters "( ) + - * / = • , E] _)

(The symbol is approximately centered about the actual point being plotted.)

In the FREE RUN mode, the plotter does "free-line" plotting, i.e., it

plots with fairing, at speeds up to 4500 points per minute. To achieve

acceptable results, the points to be plotted must be very closely

spaced, and the function must have no sudden changes of magnitude.

In this mode the tape is actually ahead of the plotter, and thus it

is necessary to repeat the last point several times to insure that

it is included in the plot.

8.5.3

Jul/65
Description of Subroutines

The following information describes the plot page, as well as the
subroutines which handle all transformations of data and the actual

writing of the plot tape.
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Plot Pane

Many of the subroutines described below require origin information to

be supplied by the programmer in terms of horizontal and vertical

distances from the center of the plotting page. These distances are

measured in signed inches as illustrated below.

Y
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15"
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_>HVSiCAL 0_16_'_
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Subroutines

AL PLOTWS

AL PLOT

AL SCAL

Plots the array Y versus the array X using either the

pen or the symbol printer. Origin and scaling information

are supplied by the programmer.

Plots the array Y versus the array X using the pen.

This routine should not be used in new programs since

the FORTRAN IV version is a dummy routine which calls

AL PLOTWS.

Computes a scale factor on the basis of a given axis

length and the maximum and minimum values to be plotted.
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AL MPLT Provides, by meansof a general purpose routine, auto-
matic scaling and placement of the origin so that
the maximumplotting area is 12" x 12". Both linear
and logarithmic scales are available.

AL PSCA Prints positive scale factors in the range 0.0001 to
9999.0 at one inch intervals along the X and/or Y axes.

AL SFAC Prints scale factors at one inch intervals along the
X and/or Y axes or the value of a single variable
anywhere on the plotting page. Positive and negative
numbersof any size maybe printed in a choice of
three modes- integer, decimal, or decimal with exponent.

AL PALP Performs titling and annotation of plots using the pen.
PALPcan draw any of the 48 alphanumeric and special
characters to the desired size at a desired location in
either the X or the Y direction. If a character size
of I/I0" is satisfactory, AL ALPPis more efficient.

AL ALPP Performs titling and annotation of plots using the
symbol printer. ALPPcan print any of 48 alphanumeric
and special characters at a desired location in either
the X or the Y direction. The printed characters are
approximately i/I0" high.

All of the above subroutines are available in FORTRANIV. Only
AL PLOTWS,AL PLOT,AL PSCA,and AL SCALare available in FORTRANII.

Preparation of Plots

Control Cards

i) A solid blue Plot card must be the first card of every plot job.
It is described in detail below.

2) Each plot tape must be listed on the EOF card. Specify the logical

tape number in the column LOGICAL TAPE NO. and write the word
"PLOT" in the column MOUNT.

3) There must be a $SETUP card similar to the one in Example 5,

Section 6.2.3.4 for each plot tape. Use the designations

"_LOTI", "PLOT2", etc. under option 2. This is the only identifi-

cation the DCS operators have to distinguish between plot tapes if
there are more than one.

PLOT CARD

The Plot card serves two functions.

i) It informs the DCS operator that one or more of the tapes specified

on a $SETUP card is a plot tape to be deblocked at 200 characters per inch.

2) It provides the Dataplotter operator with detailed instructions

for plotting.
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Each line of the Plot card describes the contents of one file of a

plot tape since an EOF is necessary only if some action is required

of the Dataplotter operator or if there is no more plot information.

The use of unnecessary end-of-files is discouraged since each EOF stops

the plotting operation.

I) TAPE NO. - Logical number of the plot tape.

2) $SETUP OPTION - Designation of the plot tape which appears in the

Option 2 field of the $SETUP card, e.g. PLOTI, PLOT2, etc.

Items I) and 2) provide a unique identification of the plot tape.

3) PAGE NO. - Number of the plotting page being described. The sheets

of plotting paper are numbered sequentially.

4) FILE NO. - Number of the file on the plot tape.

5) PRINTER - Use of symbol printer is indicated by a check.

6) PEN-POINT - Use of pen to "point" plot is indicated by a check.

7) _EN-LINE - Use of pen to "line" plot is indicated by a check.

Only one of items 6) or 7) may be checked for each file since manual

intervention is required to change from the "point" to the "line" mode.

8) PEN COLOR - Color for the pen, if used (red, green, black, or blue).

Red is the recommended color.

9) MAX. DISTANCE BETWEEN POINTS - Maximum distance in inches between

two adjacent points (Section 8.5.4.2).
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Maximum Point Displacement Control

When plotting lines with the pen, the plotting speed must be set

manually. It is inversely proportional to the "maximum point dis-

placement", i.e., the maximum distance between adjacent points. Once

this speed is selected, via the "Maximum Point Displacement" switch

on the plotter console, manual interruption of the plotting is

required to change it. Consequentl_ data in the same file with widely

differing maximum distances between adjacent points cannot be plotted

efficiently. For example, when plotting a curve and its axes, the

maximum displacement between adjacent points on the curve may be

approximately 1/4", whereas for the axes it may be 2 inches. If all

this information is in the same file, then the entire plot must be

done at a speed which permits accurate plotting of the points which

are 2 inches apart. However, if there are two files, the curve

itself could be plotted at a much higher speed.

A space has been provided on the Plot card so that the programmer may

specify the maximum point displacement in inches, if it is known,

for all line plots. If this information is not specified, the Data-

plotter operator must run through the plot with the pen up to determine

approximately how fast it can be plotted. For plots prepared with

the subroutine AL MPLT, the maximum point displacement is always

1/4 inch. The necessary logic to achieve this has been included in

the subroutine.

8.5.4.3
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Restrictions

I) Programmer Responsibilities

a) Plot tapes should be rewound before the first reference to any

plotting subroutine. This insures that the tape is positioned

at the very beginning, i.e._ at "load point". (It is recommended

that the programmer rewind the tape at the end of the job.)

b) An end-of-file must be written at the end of a plot tape and

at any point where manual intervention of the plotting by the

Dataplotter operator is required. Manual intervention is

required to change the paper, the ink color, or the setting

of a switch on the plotter console (e.g., AUTO or FREE RUN, LINE

or POINT, or MAX. POINT DISPLACEMENT).

2)

3)

The actual area available for plotting is 28 inches in the X direction

and 26½ inches in the Y direction, centered about the physical

center of the 30" x 30" paper. The reduction in the plotting

surface is necessary to prevent collisions between the pen and

the printer, and the printer and the sides of the plotting table.

The classification of the $JOB card must be either RECOM or PRODb

since no plotting is done for DEBUG runs.

4) Switching between the pen and the symbol printer should be

minimized since it is very time consuming.

5) If there is any overlapping of symbols and lines, it is recommended

that the symbols be plotted first to avoid smearing the ink left

by the pen.
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6) Since the accuracy of the plotters is 0.015 inches, it is

unnecessary to plot points which will be transformed into plotter
coordinates which are closer than this resolution.

7)
For plotter operation purposes it is desirable that all plot tapes

have an end-of-file written at the beginning of the tape (be sure

to include this file on the @SETUP card).
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Subroutine Abstract Usage

Although individual problems require separate computer programs, it is

frequently possible to use general purpose subroutines to accomplish

some of the mathematical, input/output, or other processes which are

involved. The Ames Program Library provides the user with a variety

of these subroutines. A portion of this library consists of programs

which have been written by other IBM users and distributed through

SHARE, the organization of 704X and 709X users. The remainder is

composed of programs which have originated at Ames. The library

provides documentation on all of these routines, and many of the actual

programs are available.

All programs are categorized according to the SHARE subject codes as

listed in the Ames Subroutine Manual and are identified by the author's

SHARE installation code and a program name. A functional abstract of

each program has been made, and these are listed alphabetically by

installation code and program name. In addition, certain words from

the abstract have been selected as "key words" and have been combined

into a description of the program. Two additional listings are provided

to enable the user to locate a pertinent routine.

I) Key-Word In Context (KWIC)

All descriptions are permuted on the key-words and then

alphabetically listed. Installation code and program name

are to the right of the description and provide reference to

the appropriate abstract.

2) Subject Code

All routines are sorted by their primary subject code and are

listed alphabe_ically within each group by installation code

and program name to provide a reference to the appropriate
abstract.

In the listing of the abstracts, the abstract itself is preceded by

the following information:

I) Subject codes

2) Machine

3) Date of coding

4) Author

5) Available documentation

6) Available materials (decks)

7) SHARE distribution number

Availability of items 5 and 6 falls into three classes:

i) Must be ordered from New York which takes approximately three weeks.

2) Must be obtained from Ames Master Tape which takes two or

three days

3) Is available for immediate use. These routines are denoted by

a trailing "A" on the distribution number or by the word

"Ames" in the KWIC index.

The abstract listings as well as the indexes are available in Rooms l01

and 129 of the Data Reduction Center.
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SPECIALIZEDINPUT/OUTPUTINFORMATION

Paper Tape Usage
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Experimental Design

Scientists who are using paper tape for recording data from their experiments

should adhere to certain paper tape standards whenever possible. In addition

it is advisable that projected experiments be discussed with CAB while they
are still in the design stage. Part of the function of CAB is to advise

on tape format, the availability and validity of mathematical and statistical

techniques_ and the machine configurations available to produce and reduce
data.

The design of an experiment should make provisions for:

I) Identification

The first record of each file of paper tape should

contain sufficient information to uniquely identify the
data.

2) Using standard BCD character codes

3)

4)

Auxiliary recording equipment

The data should be recorded on some auxiliary device

running in parallel with the paper tape punch to insure

that data is not lost through equipment malfunction.

Extra data

If the experiment allows, more data than is required

should be taken to replace erroneous data.

5) Uniform record length

6) Reuseability of data

If there is a possibility that the data will be used

for further analysis, this possibility should be considered

in choosing a tape format and discussed with CAB in the

original program design.

7) Check tapes

If possible, a check run should be devised to check all

phases of the experiment before data acquisition begins.

Paper Tape Standards

i. Equipment

A large percentage of the difficulties encountered in reading

paper tape is caused by data acquisition equipment malfunction.

An adequate maintenance schedule must be maintained.

Mr. Harmon of the Electronic Instrument Branch will specify an
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equipment check to be run each time the equipment is turned on
for use, and he should be informed of any malfunction at the
time it occurs. Section 9.1.4 presents the acceptable tolerances
for punching paper tape.

. Physical Characteristics

The physical characteristics listed below are to be used. Any excep-

tions or deviations should first be discussed with CAB personnel.

i) Paper tape

a. Black or pink oiled tape.

b. Seven level or eight level.

c. Loaded on punch supply reel so manufacturer's label

can be read as tape passes through punch or reader.

2) Physical format of punched tape

a. Length of tape

i) Maximum length that can be mounted on the paper tape

reader is one complete 8 inch diameter reel.

2) There is no minimum length but the tape should

contain all data that will be reduced. Short

lengths of tape increase the computer operator's

workload and must be avoided.

b. Leader

A three-foot leader containing only sprocket holes or

sprocket holes and a unique character must be punched

at the beginning and end of every reel.
c. Characters

i) A maximum of 60 characters may be used in one

experiment. This count includes end-of-file characters,

end-of-record characters, end-of-word characters_
and leader character.

d. Words

I) An end-of-word character is optional but may be

used to segment a record.

2) An end-of-word mark, if used, must be unique.
e. Records

i) A record may be no longer than 1200 characters.

2) A record must be terminated by a unique
end-of-record character.

3) No more than 5 different end-of-record characters

may be used in one experiment.

f. Files

i) A file must be terminated by a unique end-of-file

character immediately following the last end-of-
record character.

2) No more than 5 different end-of-file characters

may be used in one experiment.

g. Parity

i) Parity is optional but is recommended for error

detection.

2) Even, odd;or no parity may be used.

Tape quality

Tape that has been spliced or otherwise mutilated
cannot be read.

h.
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BCD The system Of encoding decimal numbers by representing

each digit in a decimal number by its binary equivalent.

Alphabetic characters are encoded by using the numeric

bits plus the remainder of the other three (seven level)

or four bits (eight level tape).

Bit The abbreviation for a binary digit. On an eight level

tape there is the possibility of eight bits located

laterally across the tape to form a logical character.

Character A combination of bits. A character may be represented

by a combination of any of the bits located laterally
across the tape.

Word A group of characters that form a piece of data.

Record A group of words that forms a data set. A record shall

always be immediately followed by an end-of-record
character.

File A sequential set of data records that pertains to one

function, test period, or other logical grouping.

A file shall always have an end-of-file character

immediately followin$ the last end-of-record character.

Parity A bit that is punched in a predesignated level so that

the total number of bits punched in a logical character

is always either odd or even. (The parity bit allows the

computer program to detect mispunched or misread

characters_but not to correct them).

Tape A reel containing one or more files.

Standard Numeric and Alphabetic Characters

_- O I It II 4$qJ 7 0 S A #¢ O t'fql N 0 J OK LllPlO PI lIST UVWII V Z

oo • • • • go • • • 'o •'o • • • • • • i
• go oo go go go go go go •

FoI oooo oooo oooo oooo

OlOlOOOOOOOOOO oooooo°ooooooooooooooooooo 4Proeketolo oo oooooooo ooo
; ioooooooooo

go oooooooooo ooooooooooo
oooooooooooooooooooooooooo

I *O • o. • ** oo . • .o • oo.
, ..f ..... _ nn

L Parity bit (even parity). Parity bit may _Level

be in some other level if so designated.

holes
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Proposed American Standard - 0ne-inch Perforated Paper Tape for

Information Interchange

i. Scope

a. This standard covers the physical dimensions of the paper tape

and its perforations.

b. This standard is for perforated paper tape with fully punched
round holes.

2. Standard One-inch Perforated Paper Tape

a. The unpunched tape shall have an overall width of 1.000 inch

plus or minus .003 inch after the tape has been conditioned

to within 69.5°F to 76.5°F and 48% to 52% relative humidity

for a period of 24 hours.

b. The unpunched paper tape shall have a thickness of .004 inch _

plus or minus 60003 inch after the tape has been conditioned
to within 69.5 F to 76.5°F and 48% to 52% relative humidity

for a period of 24 hours.

c. The tape shall be used for recording up to eight levels of

information across the tape.

d, The longitudinal center line of the feed holes shall be parallel

with the guided edge of the tape and located .392 inch plus or

minus .003 inch from the guided (3-track) edge.

e. The feed holes in the tape shall be fully punched and round with

a diameter of .046 inch plus .002 minus .001 inch.

f. The code holes in the tape shall be fully punched and round with

a diameter of .072 inch plus or minus .002 inch.

go All holes punched in the tape shall nominally center on the

true intersection of longitudinal a_ perpendicular transverse

center lines spaced .I00 inch apart. Tolerances on locations

of code holes in any one transverse row, relative to the

center line of the feed hole in that row, shall be plus or

minus .002 inch in the transverse direction and plus or minus

.003 inch in the longitudinal direction. Tolerance on

distance between centers of adjacent feed holes shall be plus

or minus .002 inch. Accumulated longitudinal error between

centers of feed holes shall not exceed plus or minus_.015 inch

within spans of .8 to 6 inches.

h. The dimensions and tolerances given in Paragraphs 2.d through

2.g for the holes and their spacing are to be met at the time

of punching or with the tape conditioned to the same environmental

conditions as those which existed at the time of punching.

i. The tape layout specified ah_ove is illustrated for reference in

Figure i.
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Miscellaneous Notes

Note I. Environmental Considerations

Paper (as commonly produced and used for perforated tapes)

is inherently subject to some change in dimension with changes in

environmental factors, particularly humidity. Interchanging of

perforated paper tape between equipments in dissimilar environments may
disclose dimensional variance beyond the limits of this standard.

Note 2. Tape Materials Other_Th_m Paper

The physical dimensions specified in this standar_with the

exception of tape thickness (Paragraph 2.b of section 9.1.4))
also apply where materials other than paper are used.
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Note 3. Discussion

The existing or proposed standards which were reviewed and the

resolution of their differences are shown in Figure 2.

In general, the variations between existing standards were in minor

tolerance differences. A more substantial difference existed with respect

to allowable cumulative error in pitch (.009 inch vs..015 inch in up

to 6 inches).

The cumulative pitch error variation was resolved in favor of the less

stringent tolerance because that tolerance was satisfactory for almost all

existing equipment; and it was not felt desirable to burden information

interchange with the exceptional requirements of a small number of

special devices.
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Program for Punchin_ Paper Tape

A self-contained program for the Honeywell 200, IBMPT2, is available

which reads binary record information from a ½" magnetic tape and then

punches this information on a paper tape. The records of the magnetic

tape must be 556 cpi density. Maximum record length is 500 paper tape

characters. A detailed write-up describing the usage of this program is

available from the Honeywell 200 Library File.

Program for Readin_ Paper Tape

A self-contained program, PTMIBM_, for reading data from a paper tape and

then writing this data on a ½" magnetic tape is also available. The

program operates on the Honeywell 20_and the magnetic tape produced can

be processed on the 7040/7094 DCS system if desired. A complete write-up

of this program is available from the Honeywell 200 Library Fil_.
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Analo_ to Digital Conversion of Magnetic Tapes

Equipment is available to digitize data recorded on magnetic tape. Certain

operational procedures have been established to enable efficient processing
of the digital data. Because of the relative freedom with which data can

be recorded with analog techniques, some decisions on the format and con-

tent of the digital tape must be made before experiments are started.

Before digitizing any of the data, a discussion with personnel at CAB

about the computations to be made with the data is recommended. To

adequately define the problem, a written formulation of the computations

to be performed on the data, quantities to be output, order of output,

and any other information significant to the processing of the data are

required. This information and discussion will define any problem areas

and will allow more time for required programming.

It is currently planned to use the SDS920 computer, operated by the

Guidance and Control Systems Branch, for converting all analog magnetic

tapes to digital magnetic tapes (IBM compatible). In the conversion

system there are certain limitations as follows:

I) There are 13 binary bits plus sign to represent the

ana+log signal. This corresponds to a decimal number
of _ 8192. These bits will be arranged on the digital

tape in the following manner:

+ +
- X X - X X

X X X X X X

xx0xx0

xxOxxO

xxOxxO

xxOxx0

SDS 920

36 bit IBM

word

2)
The maximum number of times an analog tape may be sampled,

without special provision in writing the analog tape, is
I0,000.

3) Multiple analog tracks cannot be sampled simultaneously.

If this is required for time dependent correlation between

tracks on the analog tape, consultation with the C & A and

the GCS Branches will be necessary.
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(continued)

4) The first file on the digital tape will consist of three

6 character (six 3 character SDS920 words) BCD alphanumeric

words for identification of the job. This identification will

only be written once on each digital tape.

5) The first record of all subsequent files will consist of at least

three and no more than six 6 character BCD alphanumeric words for

identification of the data that follows.

6) All subsequent records within the file will be data records

and will consist of five hundred 18 bit words (only 13 bits

plus sign of the 18 bits will be used for the data sampling).

This will result in a maximum of 20 data records per file.

7) In pre-test planningjadequate provision must be made so that

the non-data sections of the analog tape will not be digitized

on the SDS 920 computer.

If the above limitations prove to be too restrictive, consultation with

the Computation & Analysis Branch will hopefully provide a satisfactory

solution.
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DIRECTORY

i.I.0

Nov/65
Physical Plant

All personnel and equipment related to the DCS are located in the

left wing and center section of the first floor of the Data Reduction

Building. All computer rooms are accessed through an operations

office, which is the office at which work for the computer will be

deposited and returned. On the second floor there is located a

classroom which will be used for all scheduled classes and for

general discussions when they are announced. The following is a

directory for all rooms not used as office space:

Description Number

Computer and EAM Supervisor

EAM Room

Theoretical

Theoretical 1401

DCS Operations

Peripheral Equipment

DCS Computer Room

H-800 Operations

H-800 Computer Room

127a

115

117

l17a

129

129a

127a

133

133a
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Chief:

Assistant Chief:

Staff Specialist:

Secretary:

COMPUTATION AND ANALYSIS BRANCH

Data Reduction Building, N-233-7

W. A. Mersman

S. M. Crandall

M. K. Chartz

Room 105 - Ext. 2333

Room 132 - Ext. 2452

Room 104 - Ext. 2349

Room 103 - Ext. 2208

Mathematical Analysis Section

Head: P. F. Byrd

Card, D. H.

Jeske, J. A.

Lee, K. L.

Resnikoff, M. M.

Room 108 - Ext. 2443

Room 120 - Ext. 2448

*Room B1 - Ext. 2877

*Room BI - Ext. 2877

Room i00 - Ext. 2380

Theoretical Computation Section

Head:

Finch, W. P.

Gaspar, J. C.

James, N. A.

King, M. L.

Sorensen, V. L.

Tashjian, H.

Room I00 - Ext. 2380

Room 109 - Ext. 2444

Room 118 - Ext. 2447

Room 114 - Ext. 2895

Room 118 - Ext. 2447

Room 112 - Ext. 2446

Experimental Data Reduction Section

Head: N. K. Delany

Covert, M.

Crawford, W. L.

Kelton, H. A.

Louie, P. T.

Luke, R. C.

Phifer, J. L.

Sutton, R. E.

Yamada, S. S.

ROom 106 - Ext. 2427

Room 109 - Ext. 2444

Room 128 - Ext. 2504

Room 124 - Ext. 2507

Room 124 - Ext. 2507

Room 128 - Ext. 2504

Room ii0 - Ext. 2445

Room 122 - Ext. 2674

Room ii0 - Ext. 2445

Systems Pro_rammin_ and Operation Section

Head: S. M. Crandall

Kirkeby M. N.

Devine, J. P.

Sheaffer, R. F.

Wentz, M. K.

Room 132 - Ext. 2452

Room 126 - Ext.

Room 126 - Ext.

Room 130 - Ext. 2449

Room 114 - Ext. 2895
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Personnel - (continued)

H-800 Operators

IBM Operators

Ginsberg, R. A.

Golding, S.

McCarthy, T. E.

Sakamoto, R.

Streich, H. C.

Holzer, G. A.

Davenport, D. M.

Gonzales, T. G.

Loop, D.

Pfeiffer, G. M.

Rippy, R. L.

EAM Operators

Alfaro, L. S.

Baer, M. B.

Mitchell, M. A.

Tab Room_ Unitary Buildin_

Settles, E. D.

Room 133 - Ext. 2518

Room 133 - Ext. 2518

Room 133 - Ext. 2518

Room 133 - Ext. 2518

Room 133 - Ext. 2518

Room 133 - Ext. 2518

Room 127 - Ext. 2453

Room 127 - Ext. 2453

Room 127 - Ext. 2453

Room 127 - Ext. 2453

Room 127 - Ext. 2453

Room 129 - Ext. 2453

Room 129 - Ext. 2453

Room 129 - Ext. 2453

Ext. 2209

* BI: Basement, Room I
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CONVERSION OF A FORTRAN II PROGRAM TO A FORTRAN IV PROGRAM

Introduction

There are two basic reasons why FORTRAN II source decks must be re-

compiled before they can be executed under the IBJOB monitor. The

first is that the text and format of the binary object decks are

different, and the second is that source language incompatibilities

exist between FORTRAN II and FORTRAN IV. In general, FORTRAN II

source decks require modification before they can be complied under

the IBJOB monitor. Some of the modifications must be made manually,

but most can be made by use of the FORTRAN II conversion program

SIFT. The usage of SIFT is described below, and its powers and

limitations are discussed in detail.

USAGE OF SIFT _R_AREI._NTERNAL F..ORTRANTRANSLATOR)

SIFT is a FORTRAN IV program which uses the decks to be translated

as data. The deck makeup for a SIFT run, ls Special and is as
follows:

EOF card (use green stripe card)

SJOB card (standard) Note the absence of the $1BJOB card

SDATA

any number of FORTRAN II decks

On the EOF card the binary deck SIFT4 must be requested under

"Binary Deck Makeup".

The *LABEL and *SYMBOL TABLE cards are ignored by SIFT, and they

may be removed or retained as desired.

The output from a SIFT run is:

I) Listing of FORTRAN II input program.

2) Listing of the resulting FORTRAN IV program with notations

which indicate the changes that have been inserted.

3) New FORTRAN IV symbolic deck.

No binary decks are produced by SIFT. A resulting FORTRAN IV deck must

be compiled under the IBJOB monitor to obtain a binary deck.

The FORTRAN IV deck produced by a SIFT run is sequenced in columns 77 - 79.

The contents of columns 2 - 5 of the first comments card of each

FORTRAN II deck are reproduced as identification in columns 73 - 76 of

the corresponding FORTRAN IV deck. If the first card of the FORTRAN II

deck is not a comments card, then columns 73 - 76 of the resulting
FORTRAN IV deck are left blank.
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Discussion

The language and usage differences between FORTRAN II and FORTRAN IV

are discussed in detail in Appendix C of the publication

IBM 7090/7094 Programming Systems

FORTRAN IV Language

Form C28-6274-3

and need not be repeated here. SIFT will treat in a correct manner all

of the incompatibilities described there, with some reservations with

regard to double-precision and complex arithmetic (see discussion to

follow on restrictions). In addition SIFT will:

I) Change the G-format to the E-format and

2) Change the

READ 12, list

statement as well as the

READ INPUT TAPE 5, 12, list
statement to

READ (5,12) list.

The FORTRAN II statement

READ 12, list

must have a blank separating the READ and the format number.

FORTRAN II Boolean Algebra statements are properly converted by

SIFT in the following way: Boolean constants are introduced by use

of FORTRAN IV DATA statements, and the logic is performed by use of

FORTRAN IV library subroutines AND, OR, COMPL, BOOL.

It is to be noted here that SIFT introduces new symbols as required

in order to effect the conversion. For example, the FORTRAN II statement

A = 6HBCDEFG is changed to

DATA Q00OCT/6HBCDEFG/

A = Q000CT

where the symbol QOOOCT has been inserted by SIFT.

RESTRICTIONS

i) SIFT does not alter or replace the CALL CRISIS statements.

These must be removed manually.

2) SIFT does not change logical tape numbers to conform to

FORTRAN IV usage.

3) SIFT does not add any coding to set variable or array locations

to zero initially. The programmer cannot expect core storage

to be set to zero initially in FORTRAN IV usage. Unused

memory contains a special non-zero code word.
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(continued)

4) SIFT will convert double-precision and complex variables, arrays,

statements, etc., consistent with the general discussion of

Appendix C of the publication cited above. Such programs

frequently fail to execute properly, due to logic difficulties

that arise because of differences in the way in which the two

parts of double-precision and complex variables are stored in

arrays. It is frequently more satisfactory to rewrite these

programs directly in FORTRAN IV rather than to try to make a

SIFT-produced version execute correctly.

5) Programming to acconTnodate tape manipulation for 1-dumping and,

in particular, references to T#TAPE, T_C_RE, and KEEP are

not deleted and must be treated manually.

6) In using SIFT to convert programs received by transmittal,

such statements as CALL _SWTCH (i,j) and

PRINT n, list_ which are not permitted on this system)
must be eliminated or altered manually.



NOV/65 SUBJECT INDE_ PAGE I

ABSTRACTS

ACCOUNTING

SEE COMPUTER TIME

ACCOUNTING RECORD

ANALOG

COMPUTER ON LINE

CONVERSION TO DIGITAL

ARROWS

8.6.0

6.5.0

4.5.0

9.2.0

3.0.0

8.3.0

BUFFER

BUFFER SIZE

5.4.0

8.4.3

6.2.3.4

8.4.2

8.4.3

CAB NUMBER

CARDS

$JOB

$SETUP

COLORS

CONTROL [II)

CONTROL (IV)

DEBUG REQUEST

EOF (II}

EOF (IV)

PLOT

PRIORITY

CHAIN TAPES

COBOL

COMMON, BLANK (//)

COMMON, LABELLED

COMPUTER TIME

ESTIMATED EXECUTION

J. O. CHARGES

MAXIMUM EXECUTION

SYSTEM LIMIT

CONTROL CARD OPTIONS

SEE OPTIONS,C_NTROL

CONTROL CARDS

SEE FORTRAN IV AND

COST, MACHINE

JOB ORDER

CARD

II

6 • 2.3 • i0
6.2.3.3

6.2.3.3
6.2.3.4

6.2.2

8.2.2

7.2.3

6.2.3

6.3.4

7.2.3.2

6.2.3.2

6.2.3.1

8.5.4.1

8.1.0

5.7.4

6.8.0

6.5.0

6.3.5.2

6.2.3.3

8.3.2

6.2.3.3

6.2.3.3

8.3.2

6.2.3.2

8.3.1

7.2.3.3

7.2.2

6.3.5

8.4.5

8.4.5

7.2.3.1

6.5.0

8.1.0

8.1.0

8.1.0
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7040

7094

CRISIS

8.3.2

8.3.2

7.4.2

DCMUP

DCS

DD

EQUIPMENT

OPERATING DETAIL

OPERATING SYSTEM

RECORD FORMAT

TAPE INFORMATION

SEE OPTIONS,CONTROL

DEBUGGING (II)

*DEBUG

*SYMBOL TABLE

DEBUG MACROS

DUMPS

DYNAMIC

POST-MORTEM

EXAMPLES

FORMAT

NOTES

PLACEMENT OF MACROS

STORAGE

DEBUGGING [IV)

CONTROL CARDS

$IBDBL

*DEBUG

*DEND

*ETC

DEBUG PACKET

NOTES

PLACEMENT

DEBUG REQUESTS

EXAMPLES

EXECUTION

FORMAT

FREQUENCY

FUNCTION

PLACEMENT

CARD

5.2.0

4.1.0

8.C.0

5.1.0

6.2.3.4

8.4.4

7.2.3.9

7.2.3.8

7.3.4

7.3.0

7.4.0

7.3.6

7.3.4.1

7.3.5.2

7.3.5

7.3.5.4

7.3.5.5

6.3.3

6.2.3.7

6.2.3.9

6.2.3.8

6.3.7

6.2.1

6.3.7

6.3.4

6.3.8.2

6.3.7

6.3.6

6.3.5.1

6.3.7

6.3.4
6.2 .I

8.4.4.3

7.3.2

7.3.4.2

6.3.3

6.3.3
6.3.3

6.3.3

6.3.8.1

6.3.5.1

6.3.3
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DECK

RESTRICTIONS

STATEMENTS

TABLE

BINARY

ADD TO DISK

LABEL OF

MAINTENANCE

PURGE FROM DISK

REQUEST FROM DISK

USE FROM DISK

NAME

DEFINITIONS

DEBUG REQUEST CARDS

DEBUGGING PACKAGE

DEBUGGING PACKET

EOF CARD

MAGNETIC TAPE

MATHEMATICAL TECHNIQUES

PAPER TAPE

PHYSICAL PROBLEM CODE

PLOT CARD

STANDARD MONITOR JCB

DENSITY

DUMPS

DYNAMIC (II)

DYNAMIC (IV)

POST-MORTEM (II)

POST-MORTEM {IV)

DUMO3-OUMI2

6.3.7
6.3.6

6.3.5

6.3.5.1

5.5.0

6.2.3.10
7.2.3.7

5.6.5

6.2.3.10

5,6.1

5.6.4

6.2.3.11

8.2.3.11

5.6.2

6.2.3.7

6.3.8.1

6.3.4

6.3.1

6.3.3

6.2.3.2

8.4.5

8.4.2

8.3.1

9.1.3

8.3.1

8.5.4.1

5.5.0

4.1.0

7.3.0

6.3.8.2

6.4.0

6.3.8.1

8.4.3

6.3.7
6.3.5.2

7.2.1
8.2.3

7.2.3.7

7.2.3.11

6.3.3

7.2.3.7

EAM

EQUIPMENT

KEYPUNCH STANDARDS

USAGE

EQUIPMENT

SEE MACHINES

ERROR

/.LXERR/

/.LXSTP/

4.4.0

8.2.2

8.2 .i

6.3.8.1

6.3.8.1
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/.LXSTR/

FLOATING PT. OVERFLOW

I/0 MESSAGES

TRACE

WALK-BACK

EXAMPLES

DEBUG REQUESTS

DYNAMIC DUMP (If)

DYNAMIC DUMP (IV)

EOF

JOB MAKEUP (II)

JOB MAKEUP (IV)

PLOT CARD

POST-MORTEM DUMP (IV)

SETUP CARDS

6.3.8.i

6.3.9.2

6.3.9.1

6.3.9.1

6.3.9.1

6.3.4

7.3.6

6.3.8.2

6.2.3.2

7.2.1

6.2.1

6.2.3.1

8.5.4.1

6.3.8.1

6.2.3.4

7.2.3.2

7.2.2

6.2.2

7.2.3.1

FAP

FLOATING PT. OVERFLOW

FMS

FORTRAN II

ASSEMBLER

CHAIN TAPES

CONTROL CARDS

SDECK

$EXECUTE

$JOB

$SETUP

*DATA

*LABEL

*SYMBOL

*XEQ

ASTERISK

EOF

CONVERSION FROM

DEBUGGING

G-FORMAT

MONITCR SYSTEM

FORTRAN IV

ASSEMBLER

CONTROL CARDS

SDATA

$DECK

$IBDBL

$IBFTC

FORTRAN

TABLE

(*)

7.6.0

6.3.9.2

7.0.0

7.2.0

7.6.0

5.7.4

7.2.3.II

7.2.3.5

6.2.3.3

6.2.3.4

7.2.3.11

7.2.3.7

7.2.3.8

7.2.3.6

7.2.3.10

7.2.3.2

7.5.0

7.3.0

7.3.5.2

7.0.0

6.2.0

6.7.0

6.2.3.11

6.2.3.11

6.2.3.6

6.2.3.10

8.4.5
APPENDIX

6.3.3

B
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CONVER

DEBUGG

LOCATIONS

MEMORY MA

SYMBOLS (

DEF

VIR

$IBJOB

S JOB

$SETUP

EOF

SI ON TO

ING

P

VARIABLES)

INED

TUAL

6.2.3.5
6.2.3.3

6.2.3.4

6.2.3.2

7.5.0

6.3.0

6.5.0

6.5.0

.

6.

5.0

5.0

8.4.5

APPENDIX B

IBJOB

IBSYS

IOCS

6.1.0

5.3.0

5.4.0

5.3.2

J. O.

JOB

JOB

JOB

NUMBER

ACCOUNTING

CLASSIFICATION

OEFINITION

DESCRIPTION FORM

HANDLING

OUTPUT

OVERLAY

PRIORITIES

STANDARO WONITOR

SUBMITTAL

TERMINATION

CARD

MAKE-UP

DEBUG (II)

DEBUG (IV)

FORTRAN II

FORTRAN IV

SAMPLE FORTRAN

SAMPLE FORTRAN

SIFT

II

IV

6.2.3.3

8.3.0

8.3.4

5.5.0

5.5.0

8.3.0

8.2.0

6.5.0

6.5.0

8.1.0

5.5.0

6.2.I

8.2.3

6.2.3.3

8.i.0

6.2.3.3

7.2.I

6.2 .I

7.2.i

6.2.1

7.2.2

6.2.2

APP. B 2.0

8.3.3

6.2.3.3

8.3.1

8.2.4

6.6.0

7.2.i

6.4.0

7.2.2

6.2.2

7.2.2

6.2.2
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KEYPUNCHING

CARD COLOR

FORMS

RESTRICTIONS

SERVICE

STANDARDS

KWIC

8.2.2

8.2.2

8.2.2

8.2.2

8.2.2

8.6.0

LIBRARY

AMES PROGRAM

SHARE

SYSTEM

USERS MAGNETIC

LINES OUTPUT

COST

DEBUG MAXIMUM

DEBUG MAXIMUM

ESTIMATED

FORMAT

LINE COUNT

MAXIMUM NUMBER

SYSTEM LIMIT

LOCATION, ABSOLUTE

LOCATION, RELATIVE

LXCON

TAPE

(II)

(IV)

8.6.0

8.6.0

8.6.0

8.4.6

8.3.2

7.3.5.7

6.2.3.6

6.2.3.3

6.5.0

6.5.0

6.2.3.3

6.2.3.3

6.5.0

6.5.0

6.3.8.1

8.i.0

8.I .0

MACHINES

DATAPLCTTERS

DCS

EAM

RENTALS

SPECIAL

1401

1440

704017094

7740

MAGNETIC TAPE

SEE TAPES,

MAP

MATHEMATICAL

MAXIMUM PT.

MEMORY

MAGNETIC

TECHNIQUES

DISPLACEMENT

4.3.0

8.5.2

4.1.0

4.4.0

8.3.2

4.5.0

4.5.0

4.2.0

4.I .0

4.2.0

6.7.0

8.3 .I

8.5.4.2

8.5.1

5.1.0

8.2.1

4.6.0

5.1.0
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ALLOCATION

DISK

LIMITATIONS

1401

1440

7040

7094

5.4

6.6

4.1

5.4

6.6

4.1

4.6

4.2

4.1

4.1

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

6.5.0

OPTIONS, CONTROL

DO

FILE C_UNT

LINE MAX

NODECK

OUTPUT

CARD

NOGO

NOSOURCE

OTHERS

SOD

SETUP CARD

TRAP MAX

ACCOUNTING RECORD

COMPUTED RESULTS

DEBUGGING (II)

DEBUGGING (IV)

IBJOB

MEMORY MAP

PRINT TAPE

SYMBOL REFERENCE

OVERLAY

DATA

6.2.3.10

6.2.3.4

6.2.3.6

6.2.3 • I0

6.2.3.5

6.2.3.5

6.2.B.I2

6.2.B.I0

6.2.3.4

6.2.3.6

6.5.0

6.5.0

7.3.0

6.3.8.2

6.5.0

6.2.B.5

6.2.B.4

6.5.0

6.6.0

6.B.2

6.3.3

6.3.2

6.3.3

6.5.0

6.5.0

6.5.0

PAPER TAPE

SEE TAPES, PAPER

PHYSICAL PROBLEM CODES

PLOTTING

CONTROL CARDS

EQUIPMENT

INK COLOR

PLOT CARD

8.3.1

6.2.1

6.2.3.4

8.5.4.1

4.3.0

8.5.4.1

6.2.3.1

6.2.3.1

7.2.B.I

8.5.2

7.2.3.1
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PLOT PAGE

RESTRICTIONS

ROUTINES

SYMBOLS

USAGE

POST

POST-MORTE_ DUMP

PRIORITY, JOB

PRODUCTION DECKS

PUNCH

[IV)

8.5.4.1

8.5.3.1

8.5.4.2
8.5.3.2

4.3.0

8.5.0
6.4.0

6.3.8.1

8.1.0

5.6.7

6.2.3.4

8.5.4.3

8.5.4.3

8.5.2

7.4.3

8.4.5

QUEUES 4.2.0 5.2.0

RECOM

REDUND

REMOTE

RENTAL

RESTRI

ANCY

STATIONS

1401CN LINE

1440

S, MACHINE

SEE COST, MACHINE

CTIONS

ANALOG-DIGITAL CONY.
DEBUGGING (II)

DEBUGGING llV)

ERROR WALK-BACK

FORTRAN II CHAIN TAPES

LINES

MAGNETIC TAPE

MAX.NO. OF TAPES

PAPER TAPE

PLOTTING

SENSE SWITCHES

SIFT

TAPE LIBRARY

TIME

7094 STOP

ROOM NUMBERS

ROUTINES

INPUT-OUTPUT

OUMO3-DUMI2

5.5.0

8.4.2

9.2.0

7.3.5
6.3.6

6.3.9.1

5.7.4

6.2.3.3

7.3.5.7

8.4.3
8.4.5

5.7.3

9.1.2

8.5°4.2

5.7.1

APP.B 3.0

8.4.6

6.2.3.3

5.7.2

APPENDIX A

8.4.3

6.5.7

6.5.0

6.3.7

8.1.0

8.4.4.6

8.4.7

8.5.4.3

8.1.0
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REASSIGN

MAGNETIC TAPE

PAPER TAPE

PLOT

UTILITY

ROUTINES

.L

I.

I.

RUN

MODE

, TERMINATION

XCON

LXERRI

LXRTNI

I.LXSTPI

I.LXSTRI

CRASH

CRISIS

ENDFIL

EXIT

POST

8.4.3

8.4.8

9.1.6

8.5.3.2

8.4.8

9.1.7

6.3.8.1

6.3.8.1

6.3.8.1

6.3.8.1

6.3.8.1

6.3.8.1

7.4.2

6.4.0

6.4.0

6.4.0

5.5.0

6.4.0

6.4.0

8.4.7

7.4.3

SDA

SDD

SETUP

SIFT

SSD

STORAGE

SEE MEMORY

SYSTEM

DCS OPERATING

DEBUGGING {II)

DEBUGGING (IV)

FORTRAN MONITOR

IBJOB MONITOR

RESIDENCE

SEE OPTIONS,CONTROL CARD

CARD

8.6.0

6.2.3.4

APPENDIX

8.6.0

5.1.0

7.3.0
6.3.0

7.0.0

5.3.2

5.1.0

5.3.1

B

6.0.C

5.2.0

TAPE NUMBER

TAPES

MAX. NC.

TAPES, MAGNETIC

BCD

BINARY

6.2.3.4

5.7.3

6.2.3.4

8.4.3

6.2.3.4

8.4.6

8.4.2

8.4.2
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BLOCKED

DEBLCCKED

DENSITY

FILE PROTECTED

LCGICAL

PERMANENT

PLOT

PRINT

RECORD SIZE

RELEASE OF

ROUTINES

UNBLOCKED

TAPES,

TIME

PAPER
RESTRICTIONS

ROUTINES

USAGE

SEE CCMPUTER TIME

TIMING, HARDWARE

CARD PUNCH

1440

7040, 1401

CARD READER

1440

7040, I40i

DCS

MAGNETIC TAPE

PRINTER

1440

7040, 140I

8.4.3

6.2.3.4

8.4.4.5

6.2.3.4

8.4.4.4

4.1.0

6.2.3.4

6.2.3.4

8.4.5

8.4.6

8.4.4.4

6.2.3.4

8.4.5

8.4.3

8.4.6

8.4.8

6.2.3.4

8.4.4.4

9.1.2

9.1.6

9.1.0

4.2.0

4.1.0

4.2.0

4.1.0

4.1.0

4.1.0

4.2.0

4.1.0

8.4.2

8.4.2

8.4.4.2

8.4.2

8.4.3

8.5.4.3

8.4.4.4

8.4.4.3

8.4.2

9.1.4

9.1.7

9.1.2

UPDATE 3.0.0

WORK ORDERS 8.3.3


